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ORIGINAL ARTICLES. 

INTENSIVE COLLAPSE THERAPY IN PULMONARY 
TUBERCULOSIS. 

n. A Study of the Indications and Use of Various Opera- 
tive Procedures in a Group of 1124 Patients. 

By G. L. Leslie, M.P., C.M., F.A.C.P., 

SUI’ERINTHNDENT AND MEDICAL DIRECTOR, 

AND 

R. S. Anderson, M.D., 

ASSOCIATE MEDICAL DIRECTOR, MICHIGAN STATE SANATORIUM, HOWELL, MICHIGAN. 

Tjie history of tuberculosis almost automatically divides itself 
into three phases, the last two of which have been initiated by 
revolutionary changes in therapeutic methods. The first phase was 
centuries long, characterized by a sense of futility and resignation 
toward the disease, and so far as treatment is concerned, chiefly by 
the mere palliative management of the outstanding symptoms. 
It almost abruptly merged, only a few decades ago, into the “rest- 
cure” conception of management. In its turn this second phase, 
by virtue. of accumulated knowledge concerning the pathology and 
behavior of the disease under such a regimen, provides an important 
background and indispensable working adjunct for the therapeutic 
revolution that has within comparatively recent years initiated the 
third phase, namely the development of the various methods of 
thoracic surgery. We except pneumothorax therapy from this latter 
classification, since it is not strictly a surgical development. How- 
ever, this by no means minimizes its importance, since it has been 
a concomitant of both the second and third phase of tuberculosis 
progress, and its influence on the development of the later purely 
surgical methods is universally recognized. Pneumothorax remains 
today probably the most important single therapeutic measure 
available to us. 

vol. 104, no. 1. — jult, 2937 
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The evolution of enllupM' therapy :<t ill progresses. not only in 
the refinements of the various methods employed, hut also in the 
continually widening concept hy phthi-iotliernpist-: of the po-ahili- 
ties that lie in the extended clinical use of these procedures. This 
radical change in flic peovption of the possibilities of treatment, 
encouraged hy the excellent final results of treatment being reported, 
finds expression in the present attitude toward hilateral tlisea-e, 
toward which we have lost most of our recent pessimism. Hilateral 
cavities are today attacked with almost as much confidence as 
mark'd the application of ptiemnothora.v therapy to unilateral dis- 
ease only a few years mm. 

In a recent paper in this journal we pave in some detail the final 
results of treatment of a series of 1 121 patients with the adult type 
of pulmonary tuberculosis consecutively admitted to this sanatorium 
between June 1, IU20, and June 20, 1021, of whom nearly 
had one or more collapse therapy operations. The results provided 
an excellent justification of this apparently high percentage me of 
such therapy: Of N22 discharged patients, the tuberculosis of -17.2% 
of the entire group and *>.*>.•} % of those surgically treated, heeame 
arrested or apparently arrested; favorable results (improved to 
arrested), were (57.1 % and 77.S% respectively; in the entire group 
of 1121 patients (7S.S% of whom had surgical treatment), cavity 
closure was effected in <51.2';; of all eases with cavity, mid in 71.0% 
of the surgically treated cavity eases; sputum conversion tens* effected 
in (11.0% of all patients with positive sputum, and in 71.8% of those 
surgically treated. 

An adequate analysis of any therapeutic program is necessary for 
its proper evaluation and an appreciation of the results of treatment. 
The tables presented in this article attempt to give a somewhat 
detailed analysis of the indications and actual use of the various 
methods of collapse therapy employed in this large series of patients. 
These statistics are closely identified, classification for classification, 
with the results of treatment previously reported, and, except for 
lack of space, would properly have been published in the same article. 
A comparison of the tables in the two articles at once makes apparent 
the amount and character of the collapse therapy that was responsi- 
ble for certain results in corresponding small group-subdivisions of 
the entire scries of patients. 

Interpretation o£ Tables. Each of (he first three tables, similarly ar- 
ranged, gives, in the first two columns under each diagnostic classification, 
the number of patients under treatment for more than 0 months and for less 
than G months, respectively, who received a certain operation or combina- 
tion of operations (see operation code under Table 1). The fifth and sixth 
columns in the same section indicate the total number of operations per- 
formed for that group of patients. Here the duplication of operations 
becomes evident. For example, in the third line of Tabic 1, fourth section, 
it will be seen that 224 phrenic operations were performed on 182 patients 
who were treated for more than G months, and that these patients also 
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received pneumothorax therapy, LO having had bilateral pneumothorax. 
It is also seen that one patient received a scaleniectomy in addition to pneu- 
mothorax and phrenic surgery, and that another had a multiple intercostal 
neurectomy operation. It was necessary, throughout the tables, to insert' 
m this way the code for scaleniectomy and intercostal neurectomy, since 
the addition of sections to the tables for these operations in their proper 
combinations with the five more important procedures would have made 
the tables impossibly cumbersome. For the same reason oleothorax is 
considered separately in the text. However, in order to avoid confusion, 
percentage figures in Columns 3 and 4 are based strictly upon combination 
- of the five procedures at the left of the table. The inserted operations are 
so few in number, relatively, as to cause no important change in the per- 
centages. Column 3 in the same section of Table 1 indicates that 32.6% 
of the 595 surgically treated patients received the combination of artificial 
pneumothorax and phrenic surgery, and Column 4 indicates that 23.6% 
of the 823 combined surgically and non-surgicahy treated patients received 
these two procedures. 

Table 4, in summary, presents a percentage compilation of the various 
individual procedures, and indicates their relative importance in the thera- 
peutic program. No comparison between the proportions of collapse 
therapy for male or female patients has been made, nor has any study been 
made of the application of collapse therapy by age groups, although such 
figures would be interesting. Approximately 12% of the discharged 
patients were more than 40 years old, and less than 4% were more than 50. 

Collapse Therapy in Discharged Patient Group (Table 1). The sub- 
headings of this table indicate the percentage of the minimal, moder- 
ately advanced and far advanced patients who had collapse therapy 
before discharge. The corresponding results of this treatment, as 
indicated by the condition of these 595 patients at the time of dis- 
charge, may be obtained by referring to Section 1 of Table 1 of the 
previous report. 3 It is interesting to note that, of the 39 minimal 
cases which received collapse therapy, none received pneumothorax 
alone, although 30 had phrenic surgery alone, and 3 had the two 
procedures combined. It is quite apparent that more than half of 
the 90 minimal patients discharged were thought to be in such satis- 
factory control of their lesion as not to require collapse therapy 
during their hospital stay and, furthermore, that phrenic surgery 
and pneumothorax for the remainder apparently forestalled . the 
development of complications that might have required more risky 
surgical methods. Since 1934, however, nearly 90 % of the minimal 
cases admitted have received collapse therapy, in contrast with the 
43.4% of this report. 

It will be noted that, of the 215 discharged moderately advanced 
cases which received collapse therapy in some form, phrenic surgery 
was apparently the only treatment considered necessary for 53.9%, 
with the exception that one of the 116 patients comprising this 
therapy group had a multiple intercostal neurectomy, and 2 others 
a scaleniectomy. Pneumothorax alone, and combined pneumo- 
thorax and phrenic surgery, were used for 76 patients, leaving only 
23 patients, or 10.8% of the 215 surgically treated moderately 
advanced cases, for whom more advanced surgery was prescribed. 
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'i’lic.H' figures nl-o apparently attest to the value of phrenic surgerv 
and iirtificinl pneumothorax, if performed without delay after the 
admission of the patient, in forestalling further development of the 
diVuM 1 . I he 25 patients who rerjnired more extensive surgery arc 
divided (Section 2, Table I) into 1) different groups according to the 
ojierative procedures performed singly or in sequence. Phrenic 
surgery wn* combined with extrapleural pnemnonoiysis with paraffin 
plumbago for 5 of the 2d (! patient also had a soaleniecfnmy). 
Thoracoplasty operations were performed for S of tin; 2d patients, 
in 1 instance alone, and for 7 patients combined with one or more 
other procedures. Another rather significant fact is that, while ST 
of these 215 patients had pneumothorax therapy, only ti required 
the intrapleural division of adhesions which prevented an effective 
collapse of the loin:. As this operation was necessary in Jess than 
7 % of the moderately advanced pneumothorax eases, while it was 
necessary in 12.1 %. of the far advanced eases with pneumothorax, 
it is quite apparent that these figures eorroboratc the general belief 
that the development of pleural symphysis tends to parallel the 
progressive development of the pulmonary disease. Further evi- 
dence is furnished by the fact that in the moderately advanced 
group only 111.5(7 of attempted pneinnothoraces resulted in failure 
to induce a satisfactory collapse, as compart*! with 27.5(7 in the 
far advanced group. 

As compared with th«- former group, a marked change is noted in 
the character of the treatment given to the .’Ml far advanced sur- 
gically treated eases. Only 17%, as compared with 55.0% for the 
moderately advanced group, were .subjected to phrenic surgery 
alone (1 case also received intercostal neurectomy). Pneumothorax 
alone, and combined pneumothorax and phrenic surgery, were 
prescribed for 55% of the group, as compared with 55.5% of the 
moderately advanced group. This leaves 102 patients, or 50%, as 
compared with 10.8%, for whom more drastic surgical measures 
were found necessary to supplement these two procedures. Approx- 
imately 50% of these had thoracoplasty operations, alone in 2 
instances, and in combination with one or more other procedures in 
55 patients. Extrapleural paraffin plombagc was resorted to in 
approximately one-fourth (25.5%) of this major-surgery group of 
102. In 5 instances this was the only operation, and in 9 instances 
it was performed in conjunction with thoracoplastic surgery; in this 
‘connection plombagc and thoracoplasty were either used on opposite 
sides, or occasionally the thoracoplasty was a supplementary opera- 
tion on the same side when plombagc failed to close completely the 
pulmonary cavity. 

(It should be explained that, where major surgery such as thoraco- 
plasty is the only procedure listed, pneumothorax therapy has almost 
invariably been unsuccessfully attempted. Statistics for these 
failures are not tabulated.) 
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Tlie combined figures for the entire group of 823 discharged 
patients (Section 4, Table 1) would seem to indicate that in the 
average large group of patients subjected to intensive collapse 
therapy, and for whom treatment has been completed, approxi- 
mately one-fourth of the group will require nothing more than 
phrenic surgery; that artificial pneumothorax will have been used, 
for the most part in conjunction with other procedures, for more 
than 40% of all patients (being indicated, if unsuccessful attempts 
to induce pneumothorax are included, in approximately 50% of 
patients); that extrapleural thoracoplasty will be indicated in about 
8% of all patients; and that approximately 15% of such an average 
group of patients will require major thoracic surgery. 

Collapse Therapy in Resident-patient Group (Table 2). The reason 
for the extremely high percentage of collapse therapy in this group 
(291 patients, or 90.7%), is explained by the fact that, Avhile no 
patients were included in this study who were admitted after June 
30, 1934, the statistics for resident patients were obtained as of 
January 1, 1935. Therefore all these patients had at least 6 months’ 
treatment. All patients admitted up to June 30, 1934, who had 
less than 6 months’ treatment, automatically fall into the discharged 
group (Table 1), including all patients discharged during the 6 
months previous to January 1, 1935. 

From this figure (90.7%) we can therefore draw a significant 
inference. Collapse therapy is either immediately or eventually 
indicated for practically 100% of all patients who remain in a 
sanatorium for at least 0 months. The small group of slightly more 
than 3% who were not under such therapy includes 2 minimal cases, 
and 4 far advanced terminal cases who lingered beyond expectation. 

For this reason, a comparison of the use of surgical methods in 
this group with those in the discharge group would not be equitable. 
The resident group would naturally include a much larger proportion ' 
of the more unstable lesions. This is apparently shown in Sections 
1 and 2 of Table 2. Nearly 31% of the 13 minimal cases under 
collapse therapy required pneumothorax as an adjunct to phrenic 
surgery, as compared with less than 8 % of the 39 discharged minimal 
cases. In the moderately advanced resident group, 29.7% of the 
surgically treated patients required more operative aid than pneu- 
mothorax or phrenic surgery 'could give them, as compared with 
10.8% in the discharge group. The corresponding figures for the 
far advanced cases requiring more advanced surgery are 44.5% 
as compared with 30%. It will be noted that in the resident 
group thoracoplasty plays a much more important part (Section 4, 
Table 2). Nearly 18% of the 291 surgically treated resident patients 
required thoracoplasty, as compared with 11% of the discharged 
patients. It must also be remembered that this resident group will 
probably require more surgery before discharge marks the end of 
treatment. 
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In Column 4 or each section, the code letter! are interpreted as follows: IN = Pneumothorax. I’h - Phrenic surgery, 
IP = Intrapleural pneumoiiolysii, IIP = Extrapleural pncuinonolysi*, Tli = Thoracoplasty, he «* Sealcmcctomy, EN - 

Intercostal neurectomy. .... , , ,t 

• Wherever used in the table indicates lulatera! pneumothorax. . . , , ,. , „ 

f Intercostal ncureclomy (IN) and Scalcniectomy (Sc) are treated as inserts m Column 4 of each section and are not 
classified at the left of the tab's, and the numlier preceding the cod' letters indicates the number cf paticnt3 rather than 
the number of operations. 
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Collapse Therapy in the Entire Group of 1124 (Table 3). Most of 
the important points covered in the previous discussion apply here, 
with less change than is noted in comparison between Tables 1 and 
2. However, we think it is important to emphasize certain points 
with exact percentage figures because the statistics in Table 3 are 
those detailing the treatment given a complete consecutively ad- 
mitted patient group. 

Apparently phrenic surgery (not necessarily permanent paralysis) 
is all that is necessary for seven-eighths (86.6%, Section 1) of the 
surgically treated minimal cases admitted to a sanatorium. In our 
complete study group, not one minimal case required anything 
other than phrenic surgery or pneumothorax. Since these measures 
were prescribed whenever there was the least roentgenologic or 
symptomatic evidence of active disease, we regard these figures 
(Section 1, Table 3) as proof of the value of such a treatment policy, 
in forestalling possible unfavorable developments. Incidentally, 
none of these patients died, in 72.2% the disease was arrested or 
apparently arrested, and the remainder were either discharged 
against advice or were permitted to go home because their excellent 
condition did not justify keeping them long enough to qualify under 
the National Tuberculosis Association standards for “apparent 
arrest.” 

Of the entire number of surgically treated patients (886, or 78.8% 
of the whole), pneumothorax was the only treatment used for 10.5%, 
phrenic surgery alone for 30.6%, and the combined procedures for 
32.5 %. There were, however, 10 of the phrenic surgery group of 271, 
and 6 of the combined pneumothorax and phrenic surgery group of 
288 who had, in addition to these procedures, a scaleniectomy or 
multiple intercostal neurectomy. A total, therefore, of 250 patients 
(28.2% of the surgical group) required major surgery. 

Extrapleural thoracoplasty, either alone (7 cases) or in various 
combinations with other procedures, was performed for 116 of 
these patients; this represents 46.4% of the major surgery group, 
13.1% of the entire surgical group, and 10.3% of the entire series 
of patients. Extrapleural pneumonolysis with plombage was per- 
formed alone in 6 of this major surgery group, and with other pro- 
cedures in a total of 56 patients, which represents 5% of the 
entire series, and 22.4% of the major surgery group. The intra- 
pleural division of adhesions for unsatisfactory pneumothorax 
collapse was necessary in 80 patients, representing 32% of the 
major surgery group, 9% of the entire surgical group, and 7.1% 
of all patients studied. 

Considering the whole group of 1124 patients, another significant 
fact is obvious from a study of Table 3 (Column 4, Section 4). Only 
one-twelfth (8.3%) of all patients had pneumothorax therapy alone. 
Therefore approximately 70% of all the patients admitted to the 
sanatorium had one or more actual surgical operations other than 



Table 3.— Classification of Various Operations Used fob SSG Patients. 
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pneumothorax, of whom 24.1 % required nothing more limn phrenic 
surgery. Selections from n primp of well developed operative 
procedures seemed to fit the various treatment indications far hotter 
than pneumothorax alone. Exactly 1 ()% of the patients, it will 
he noted, had these operations either as an adjunct to or in substi- 
tution for pneumothorax. Nevertheless, in 70% of the patients in 
this treatment group of 1 124, it was considered either inexpedient or 
unnecessary to rely on pneumothorax alone, although pneumo- 
thorax has been the cardinal standby of comparatively recent years. 
I hose statistics provide unquestionable and convincing evidence 
of the extent to which the third phase of tuberculosis treatment has 
progressed beyond its initiatory stage. 

I nfortunately, lack of space makes it. impossible to include in 
the tables any statistics covering the bilateral or unilateral distribu- 
tion of these surgical measures. The mass of detail would be too 
confusing. Some of this information, however, is given under the 
sections dealing with the individual operations. 

Pneumothorax Therapy, In this and the following sections, no 
attempt is made to estimate the value of the individual collapse 
procedures in the determination of the final results of treatment. 
Certain information is of value, however, as indicating the extent 
of the use of bilateral collapse therapy in the whole program. 

In the entire series, bilateral artificial pneumothorax was induced 
in So patients, representing approximately 8% of the whole group, 
nearly 10% of the surgically treated group, and nearly 10% of all 
pneumothorax patients. About 20% of those who received nothing 
but pneumothorax had both lungs collapsed by this method. As 
indicating the trend for unstable eases with bilateral collapse to 
accumulate and remain under treatment for much longer than 
average periods, the percentage of bilateral pneumothorax among 
all pneumothorax cases was 7.0 for the discharged group, and 2S.7 
for the resident patients. A reference to Tables 1 and 3 shows that 
only a negligible percentage of the moderately advanced patients 
in both groups had bilateral pneumothorax therapy. 

Pneumothorax therapy, either unilateral or bilateral, was induced 
in 542 patients, representing 48.2% of the entire treatment group, 
and Gl.2% of the collapse therapy group of SSG patients (Table 4). 
In the discharged group of S23, pneumothorax was induced in 3.4% 
of the minimal, 33.1% of the moderately advanced, and in 53.2% 
of the far advanced cases, or 41.3% of all discharged patients. 
Corresponding figures for the classifications of the entire group of 
1124 were 6.7%, 39.7% and 59.0%, or 48.2% of the total. 

Pneumothorax therapy was later abandoned, for various reasons 
and at varying intervals, in many of the patients listed above, and 
in most such instances other surgical procedures were substituted. 
No attempt is made to classify or explain the limited treatment. 
No case appears in the statistics, however, in which a partially 
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effective pneumothorax was not continued for a period of at least 
one month. 

Tabi.e 4. — Usl <«r Various Operations. 




Disrhargid patients 
(S23). 

Resident patients 
(301). 

1 Entire group 

1 (1124). 




Cases. 

Per cent of 

395 surgical. 

Per cent of 
total. 

Operations. 

Cases. 

Per cent of 

291 surgical. 

Per cent of 
total. 

Operations. 

Cases. 

Per cent of 

8SG surgical 

Per cent of 
total. 

Operations 


Unilateral 

.313 ,'.2 6 3S 0 ! - | 

t 

■ 

lit 

i 

[■19 4 

17 8 


457 

51 (i 49 (5 


Bilateral 

1 

1 

| oS 

j 19 9 

1 

19 2 

1 

85 

9 f>' 7 0 


.2 >> 

S *■« ■ 

l Unilateral 

193 

i 82S i 

59 9 

5S3 

1 229 

[ 7S 7 

70 1 

j 285 

j 722 

81 5 

64 2 

SOS 

t « 
5 g 

1 

| Bilateral 

10 

1 0 

1 2, 

23 

1 

i 15 

i 

i 51 

4 9 

j 30 

25 

l s8 
\ " n 

2 2 

59 

m 

I* 1 

O. ; 

*2. 

1 / 

| Closed operation 

33 

5 5 i 
» 

4 0 

35 

28 

| 9 6| 9 3 

m 

1 01 

1 6 b 

1 

5 4 

65 

Open operation 

2 

o 3 ) 

f 

KB 

0 

1 10 

1 

j 34j 33 

\ 11 

1 

12 

j 1 1 

1 1 

13 

S 

2 I 

' Closed and open operations 

0 ^ 



4 

1 5 

1.7 

1 0 

1 10 

| 

1 7 

j 0 81 

0 0 

14 


| a r 1 Unilateral 
e-= 

31 

1 \ 

52 ! 

3 7 

! 

36 1 

1 









'Tr. 

, ! Bilateral 

) 1 

2 

0 3 

0 2 

t 

4 

1 

3 

1 0 

' 

0 9 

6 

1 

1 5 

0 6 

0 4 

10 

£ 

J Suprapcriostcal bag 

' 2 i 

1 0 3 

0 2 

3 i 

, _ j 


- 

1 

i - 

1 

2 

0 2 

0 2 


X 

P3 , 

j Suprapcriostcal muscle 

i 

0 2 

1 

0 1 

i| 

1 

0 3 

0 3 

; > 

2 

1 

0 2 

t 

0 2 

2 

Thoracoplasty 

os ; 

10 9 

7 8 

i 

187 | 

51 

17 5 

16 9 

174 

110 ' 

13 lj 

10 3 

361 

Multiple intercostal neurectomy 

i 6 

1 0 

0 7 

0 ! 

0 1 

1 

3 1 

2 9 

12 

15 

h 

1 3 

18 

Scalcnicctomy 

! 9 

1 5 1 

1 Oi 

1 

9 I 

! 

11 

3 7 

3 0 

11 

| 

20 

2S j 

1 8 

20 

Olcothora\ 

1 

5 

0 8 [ 

0 6 

1 

1 

- 1 

G ! 

2 0 

1 9 

1 

1 

11 

1 2 ' 

1 

1 0 



Phrenic Surgery. It has for years been our policy to recommend, 
with few exceptions, a phrenempbraxis rather than avulsion or 
section, since we have found that occasionally a permanent paralysis 
of the diaphragm interferes seriously with later indications for more 
extensive surgery. Frequently patients have, during their course 
of treatment, several operations to paralyze temporarily the phrenic 
nerve for a period of approximately 6 months. Repeated operations 
inconvenience the patient very little. Occasionally a permanent 
paralysis is effected before discharge if there is doubt that the 
patient will take the proper care of himself after discharge, or if the 
patient is so situated as to make a periodic check of his condition 
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uncertain. In general, when the patient plans to report .several 
time.s n year to a good phthisiotherapist, permanent paralysis is 
postponed indefinitely in all but a few instances. This policy is 
more rigidly carried out for the younger patients. 

No attempt is made in the present study to classify the various 
indications for phrenic surgery. Its value as a lone procedure is illus- 
trated iu Tables 1 to 3. childly for the minimal and moderately 
advanced eases. A total of 7-17 of the 1 12-1 patients had in all 027 
operations, indicating that more than 1.10 operations were repeated 
(Table -1). Bilateral paralysis of the diaphragm was effected for 
2o patients, who had a total of 50 operations. Very few of this 
latter group had a simultaneous bilateral paralysis, however. In 
this bilateral group 2 patients had •} phrenic operations each, and 
5 patients had 3 operations. Of the 722 patients who had unilateral 
phrenic surgery, 13 minimal. 01 moderately advanced and 52 far 
advanced eases (120 total) had one or more reoperations. Secondary 
paralysis was effected in II 3 patients, tertiary in 15, and 1 patient 
lmd the same nerve paralyzed four times. 

Phrenic surgery was used for 00.4% of all the patients treated, and 
for 84.3% of those surgically treated. As indicated before, it was 
the only procedure used in 21.1% of all patients, and in 30.0% of 
the surgically treated patients. Expressed in n more pertinent way, 
in 3(5.3 % of all the phrenic surgery done no other procedure was 
added, while 03.7% of phrenic paralyses were performed in conjunc- 
tion with other collapse measures, either on the same side, or as a 
lone procedure for the contralateral lung. 

Intrapleural Pnoumonolysis. The division of pleural adhesions 
under thoracoscopic control is an extremely valuable procedure in 
certain instances. The use of this operative procedure to convert 
and correct an ineffective and at times a dangerous partial pneumo- 
thorax' collapse will not infrequently avert the necessity for a later 
thoracoplasty. While it is always advisable to secure the result with 
a closed operation, the open operation, after partial posterior resec- 
tion of one rib, or an intercostal incision, is preferable to no attempt 
at all. The pneumothorax space is infrequently lost after the open 
operation, and our experience with fluid complications has not 
impaired our opinion of its value. 

Of the SO patients in this scries who had adhesions divided, 7 had 
both the closed and open operations, and 12 had the open operation . 
alone (usually after inspection had determined the closed operation 
inadvisable). Of patients with bilateral pneumothorax" collapse, 

5 had bilateral operations for division of adhesions, in one case both 
operations being of the open type. A total of 92 operations were 
performed on the 80 patients. This type of thoracic surgery was 
used for 9% of the 88G surgically treated patients, and 7.1% of all 
the patients in the study. 
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Extrapleural Pneumonolysis with Plombage. While the use of a 
foreign body to secure a mechanical partial collapse of the lung may 
not be sound in principle, it has been our experience that such pro- 
cedure is occasionally justified when all other measures fail to close 
a cavity, and when there arc contraindications to the use of thoraco- 
plasty. In genera], an apieolysis with paraffin plombage entails 
less surgical risk than thoracoplasty. Its indications are limited, 
however, by anatomic considerations. The results of this opera- 
tive procedure at this Sanatorium 4 have been such as to justify 
continued confidence in its importance. 

The operation, including 4 supraperiosteal pneumonolyses, was 
used in this series for 5% of all patients, representing 6.3% of all 
surgically treated patients. A bilateral paraffin apieolysis was done 
in 5 cases, and of 47 unilateral operations, paraffin was used both 
anteriorly and posteriorly in 6 patients, making a total of 63 opera- 
tions for 52 patients. 

The posterior approach in general yields superior results to those 
secured by an anterior operation. In several patients small bits of 
paraffin were later expectorated, but no further untoward results 
were seen in these patients. 

Supraperiosteal Pneumonolysis. The indications for this type of 
extrapleural pneumonolysis are extremely limited. The results 
secured elsewhere have not been such as to encourage its adoption 
to any but a strictly limited extent. In our series, 2 patients had 
an anterior operation with pectoral muscle plombage, and 2 had 
rubber bag plombage. The latter operation is apparently more 
effective posteriorly. However, with the use of the bag, periosteal 
bone regeneration may not occur. 

Multiple Intercostal Neurectomy. The indications for this pro- 
cedure have been limited to patients with unstable unilateral or 
bilateral disease, for whom other collapse measures have been ineffec- 
tive, and for whom thoracoplasty is contraindicated at the time. 
In these cases the results of the operation, either attributed solely 
to this procedure, or to its effect in preparing the patient for later 
thoracoplasty, have been so satisfactory that we consider it indis- 
pensable in its very limited application. In our series, a total. of 
15 patients who had this operation represent 1.3% of the entire 
group, and 1.7% of the surgically treated group. Three cases only 
had the operation in two stages, and 3 far advanced and 1 moder- 
ately advanced case had scaleniectomy as an adjunct. At the pres- 
ent time the operation is being done routinely in two stages. 

Scaleniectomy. The results of this operation have not been con- 
clusive enough to justify much confidence in its value as an inde- 
pendent procedure. Our experience with it suggests that its chief 
value is as an adjunct to multiple intercostal neurectomy, in un- 
stable cases in which the primary object is to secure as much im- 
mobility of the hemithorax as possible, in preparation for later 
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thoracoplasty. i nl»Ir; •! shows ils use in this series in 20 patients, 
2.:i% of the SSO who hurl collapse therapy. Table .*{ indicates its- 
combination with other operative procedures in !) moderate) v 
a(hiim*(‘(l and II far advnncvtl rasos. In *] rase.s it was ibed with 
multiple intercostal neurectomy, and in 2 cases with phrenic surgerv 
alone. ' 


Thoracoplasty. A total of .'{(!1 operations, an average of three 
stages per patient, were used for the I Hi patients for whom this 
operation was eventually found necessary. At the time of admis- 
sion, 20 patients had moderately advanced, and t)(5 far advanced 
tuberculosis. I he incidence of thoracoplasty, therefore, was less 
than (5% in the •H»o moderately advanced eases, and about I f> % in 
(io t far advanced eases, or 10-'!%, of the entire prrotip of 1 1 2-1, which 
includes 105 minimal eases. Thoracoplasty was used for 12.1 % of 
all patients who received any type of collapse therapy. Bilateral 
partial thoracoplasty was done for one patient only. Thoraco- 
plasty has only rarely been used for moderately advanced tubercu- 
losis, and the majority of the 20 patients mentioned above had 
considerable progression of the disease before operation. 

We believe it to be significant that, in an institution in which 
the proportion of collapse therapy approximates S()%, and (50% 
of the eases are far advanced, thoracoplasty should be apparently 
indicated in only 10% of the patients. The explanation is undoubt- 
edly that, through the judicious selection and use of eight other 
operative procedures, the necessity for an eventual thoracoplasty 
in many patients is avoided. 

Oleothorax. This procedure, which does not appear in the tables, 
is of questionable value because of its very limited indications and 
the uncertain reaction to its use, especially in the presence of posi- 
tive intrapleural pressures. The occasional acute response of the 
pleura to its injection and the ever present danger of fistula forma- 
tion would seem usually to outweigh its possible value in maintaining 
collapse of the lung in the presence of an obliterative pleuritis, or 
for certain other indications, in our series, it has been employed 
in 1 1 patients, or slightly more than 1 % of those who received col- 
lapse therapy. 

Comment. Recently the development of thoracic surgery (includ- 
ing pneumothorax) was characterized in the literature as an impor- 
tant adjunct to the bed rest regimen. We take some exception to this 
phraseology. It is more accurate to say that collapse therapy and 
bed rest are absolutely interdependent upon one another, and that 
collapse therapy may no longer be considered as a mere adjunct 
to the more time-honored regimen. We are aware of the approxi- 
mate fate of patients with pulmonary cavities afforded bed rest 
alone, 1 and we have statistical proof of the excellent results to be 
expected following the general use of collapse therapy in large groups 
of patients. 2 - 3 There is no question about the indispensable value 
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of the bed rest regimen for consolidation of the gains effected by 
collapse therapy. However, those who temporize with bed rest 
until the need for thoracic surgery becomes urgent are incurring 
hazards and inviting unfavorable results that far outweigh any of 
the surgical risks attached to collapse therapy procedures. 

It is interesting to note in the literature of recent years that many 
of those who at one time spoke of “The over-enthusiasm of the 
exponents of collapse therapy,” now exhibit a notable reversal of 
opinion. Among increasing numbers thoracic surgery js being looked 
upon more and more as a conservative form of treatment. The more 
advanced operations, which were formerly considered to be radical 
surgery, are now accepted as almost entirely routine and unques- 
tionably useful therapy. * 

With the exception of the following three categories of patients, 
we believe that practically all patients admitted to a sanatorium 
with the adult type of active pulmonary tuberculosis, should have 
collapse therapy: 1, Terminal cases; 2, those whose lesions are onh 
questionably active (the majority of such patients actually do not 
require hospitalization); 3, those who refuse collapse therapy (the 
number should be negligible), or who leave the sanatorium for 
various reasons before collapse therapy is instituted. O’Brien'’ 
states, “While we all recognize that patients with tuberculosis go 
through various phases, there is no phase of the disease in which 
collapse therapy is not indicated except in the terminal one when it 
is too late.” 

The paradoxical statement that the so-called radical surgical 
methods of yesterday have become the conservative treatment of 
today, applies as accurately to non-cavernous as to cavernous dis- 
ease. Indeed, in the former group, collapse therapy has a definite 
prophylactic value in the prevention of cavity formation, and we 
do not acquiesce in the trite statement that the treatment of tuber- 
culosis is largely the treatment of cavities. There is abundant 
evidence available that collapse therapy for minimal lesions, and 
for more extensive lesions without cavity, is productive of much 
better final results than when similar lesions are not so treated, 
largely because it tends to forestall the later development of cavities. 

There have been many creditable attempts to correlate the ex- 
pected clinical course of a patient with the pathology of the lesions 
as interpreted roentgenologically, and to make new classifications 
of tuberculosis from a prognostic standpoint. We believe that it is 
still unsafe to translate such classifications from a prognostic to a 
therapeutic significance. Because of the notorious inaccuracy of 
prognoses made during / the early observation of tuberculous cases, 
it would seem ill-advised to attempt to classify patients into benign 
(requiring no collapse therapy) and malignant (requiring collapse 
therapy) groups. In the present state of our knowledge treatment 
cannot be predicated upon any of the known prognostic classifies- 
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tious, if it is in he prescribed within tin; limits of safety which we 
must accord the patient us his due. The genera! use* of collapse 
therapy, with few contraindications, j s conservative and should 
he the necepted procedure. 

Summary. 1. iahulatcd statistics art* presented indicating the 
extent to which eight collapse therapy procedures, either singly or 
in various combinations, have heeti used in a .series of 1 12 ! patients, 

2. There is an apparent indication that, in sanatoria having 
facilities available for thoracic surgery, and hi which the admission 
of far advanced, moderately advanced and ininimal eases approxi- 
mates the ratio (> : ,'5 : I. the treatment expectations should he as 
follows: 

(a) Artificial pneumothorax as an unaided procedure will suflice 
for only one-lwe!fth of all patients; singly or with other procedures 
it will lie n.-ed for approximately of all patients, or about (>0% 
of all those surgically treated. 

(h) Phrenic surgery as an unaided procedure will suflice for 
approximately one-fourth of all patients admitted; singly or with 
other procedures it will la* total for approximately two-thirds of 
ail patients, or about So*;,’ of all tho-e surgically treated. Phrenic 
operations will suflice for seven-eighths of the minimal, nearly half 
the moderately advanced, hut only hi','! of the far advanced eases. 

(e) Phrenic surgery in conjunction with pneumothorax will 
suflice for approximately one-fourth of all patients, or about one- 
third of those surgically treated. 

(<[) Major thoracic surgery (excluding pneumothorax' and phrenic 
surgery) will he neee.-siry for approximately one-fifth of all the 
patients admitted, or for more than one-fourth of the collapse 
therapy group. 

(<*) Thoracoplasty should he required in no more than 10% of all 
patients, representing about one-eighth of the surgically treated 
group. 

8. Bilateral collapse therapy was used for a total of 1(50 patients, 
14.2% of the entire group, or 18.1% of those who received collapse 
therapy. 

-1. The intelligent selection and use of various collapse therapy 
measures should decrease the necessity for major thoracic surgery, 
and increase the favorable final results of treatment, in direct pro- 
portion to the intensity of such a program in the early stages of 
treatment. 

The authors are imlehteil to Dr. John Alexander for valuable critical advice in the 
juepariitiun of this article. 
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DEATH FOLLOWING PHRENICECTGMT. 

By David A. Cooper, M.D., 

PHYSICIAN TO TUBERCULOSIS DIVISION, PHILADELPHIA GENERAL HOSPITAL, 

AND 

William II. Erb, M.D., 

FELLOW IN SURGERY, HOSPITAL OP THE UNIVERSITY OP PENNSYLVANIA, 

PHILADELPHIA, PA. 

Tiie lack of unfavorable incidents associated with avulsion of the 
phrenic nerve in the great majority of cases has caused most surgeons 
to consider the operation a minor one. This is reflected in the 
literature by such statements as: “The operation itself is attended 
with little or no risk to the patient” (Lemon 7 ). “Mortality from 
phrenic exeresis is of course negligible” (O’Brien 9 ). “The careful 
pulling of the nerve out of the chest cavity is not dangerous, as we 
may say after many hundreds of successful attempts” (Sauer- 
bruch 10 ). “Plirenieectomy is a minor operation” (Alexander 1 ), 
and many others. Hedblom 4 recommended it as a test operation in 
detecting any tendency to respiratory incapacity, especially of the 
better lung, particularly in patients with low vitality capacity. 
The fact that the operation is considered such an uneventful one by 
the medical profession makes a catastrophe particularly embarrass- 
ing to explain to the family, who probably have been told about the 
simple procedure which only takes a few minutes under local 
anesthesia. Because of this prevailing view we have felt that it 
was advisable to collect the deaths due to phrenic surgery from the 
literature and at the same time report 2 additional deaths from our 
personal experience. 

Berry 2 reviewed this subject in an excellent article in 1930. lie 
collected from the literature a series of 4697 cases and found that 
there were 57 serious complications (1.2%) and 26 (0.5.5%) iatal 
cases. This mortality rate is an appreciable one for what is generally 
considered a minor procedure. 

Wirth, ICoehn and Jaski 12 reviewed a series of 600 cases listing the 
following complications: 11 cases of aspiration pneumonia, 6 cases 
of hemoptysis, 8 cases of dissemination of tuberculosis to the in- 
testinal tract, 5 cases spread to the larynx, 12 cases with acute 
aggravation of the disease ending in death. 

The causes of death in the collected cases are shown in the 
accompanying chart, a portion of them (14) being taken from 
Berry’s 2 article. A summary of the causes of death shows that by 
far the largest number of deaths are due to spread and aggravation 
of the tuberculous disease. We, however, are particularly interested 
in the group of 8 cases who died a cardiorespiratory death, that is 
with dyspnea and cyanosis, pulmonary edema and tachycardia. 
Our 2 cases fall in this group and abstracts from clinical courses 
follow. 
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Cnse Reports. Cam: 1. The patient,, a ymnu; white fcuinft*, aged ,'t;t, 
xuif>-i- medical hi« fury wn*» negative except foran attack .,f rheumatic 
fever at Hi, ua> iir.-t seen in tin- outpatient department of tlm l Ttiv<r.-i| v 
Ho-pital n u May 10, 10.'!!, with :i chief complaint of wonkm-*-! ait'} be-, of 
a\ riitlil . In ! 032 .' he had begun hi pet short of hre.it h while working. Thin 
vy;iH iie-idiou-* in on*-et and tea*, not precipitated by a re-pir.atnrv infeerioti. 
She continued to work although the dy-pm-a wa*- marked and there was some 
enema of. the ankle*.. ,\ year Inter, May, If*.*!.'!, she began to io-e weight 
and felt tired. Hhenmatie heart dt-en-e un- <ir*t dingnn-cd at that lime. 
Sim was advi'i-d to work and to .(op climbing -fair.-. In January! 
10-H, ala* had a severe attack of hrotiehiti-. With it there was cough and 
expectoration and tie- sputum wa- fre*|Uent!y Mood-streaked. The rough 
and blood -streaked sputum {e-r-i-ted to the' time ( ,f admission, She had 
hot ■‘!U pounds in weight in the past year and wa* finally forced to stop work 
in March, 103 i, bernu-c of weakness, Examination at that time showed a 
poorly nourished white female weighing 07 pounds. There were definite 
physical sign*- of tuis'i-rulo-d*. in the upper third of the right limp ((Inline- * 
to percussion, increased vocal te-onanee and po\ttu--'iw* rah*-). There wa*. 
moderate cardiac enlargement and a -v-tolir murmur was heard all over the 
preeorditim and transmitted to the axilla. Tic* Mood pre-sure was 1 1() s») 

'l here were no signs of cardiac derom|»eM-at ton. Tie* sputimi was rejyatedly 
positive for tubercle bacilli, 

Hoentpen examination of the rhr-t May Ik’, 1031, showed: Eight lung' 
infiltration with several moth-eaten cavil i*-- in the upjter half I.eft limp 
an increase in the trunk shadow- to tic* ap**\ hut no definite infiltration. 
The heart i- erdarped, til',' larpcr than predicts! normal. The co»to- 
fihrcnic anph*s are clear, trachea is in the midline. 

This- patient had failed to .show any improvement on bed rest at home 
and was admitted to the hospital for some rollap-e measure. Jloentpcn 
examination of the chest on admi-.-ion showed an increase of the di-ease m 
the riplit limp with more evidence of cavity formation. Pneumothorax 
was decided upon mid treatments- were given, hollowing the second 
pneumothorax treatment there was- an increase in the temperature range 
up to 1(12°. Since Koenfpen examination of the chest showed only a slight 
collapse, phrcnicectomy was decided upon and done tinder local anesthesia. 
The nerve was ex-posed without difficulty and crushed with a hemostat. 
She was returned to {lie ward in pood condition, except for some dyspnea. 
I-ate in the afternoon of the day of operation she became sliphtly evu no-cd 
and the pul.se was rapid and weak. The cyano-i* became worse and tiie 
patient was placed in tin oxygen tent with only temporary improvement. 
The dyspnea and cyanosis became more marked, the pulse became weak 
and thready and the patient died 10 hours after ojieration. Autopsy 
permis-ion was not granted. However, the entire clinical picture of the 
patient postoperative!)' justifies the conclusion that the death was due. 
directly to cardiac failure. (From the service of Dr. E. L. Eliasou.) 

(,’ask 2. —Mrs. J. P., admitted to Service No. 1 Tuberculosis Division, 
Philadelphia General Hospital, July 7. 1 933, eomplniningof cough, expectorn- 
t ion, loss of weight and weakness for 2 years. Two years prior to admission 
the patient had been advised to stop work and to rest at home, but was 
tumble to do this because of trying conditions at home. One year prior to 
admission her sputum was found to lie positive for tubercle bacilli and for the 
past (i months site has been resting in bed about It) hours daily. In spite of 
her attempting to rest at home she grew progressively worse, the cough and 
sputum increased and she lost -10 pounds in weight. Past medical, family 
ami social history was irrelevant. Physical examination showed: tempera- 
ture flfl.fi pulse* 100, blood pressure 1 12 systolic, S3 diastolic. In the right 
lung the percussion note, breath sounds and vocal resonance were appar- 
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entity normal. A few medium coarse rales were heard on inspiration after 
cough above the level of the second rib and fourth dorsal spine. In the 
left lung the percussion note was dull over the front and back, the breath 
sounds were bronchial and cavernous above the level of the third rib and 
seventh dorsal spine, with pectoriloquy in this same area and many posttus- 
sive rales over front and back. The trachea was displaced to the left. The 
heart was definitely displaced to the left, but was normal as far as physical 
examination could determine. 

The Roentgen examination of the chest showed: "Right lung: small 
amount of infiltration in the upper third. Left lung: there is an extremely 
large cavity filling the entire lung field to the level of the third rib, with some 
infiltration below.” The heart and mediastinum are displaced to the left. 
The sputum was repeatedly positive for tubercle bacilli. 

This patient failed to show any improvement after several months of bed 
rest. The temperature range continued from 98° to 100°. After 3 months 
of bed rest there was no progression of disease in the right lung and a 
phrenic exeresis was decided upon, preliminary to thorocoplasty. On 
October 31, 1933, left phrenicectomy was done under local anesthesia. 
The nerve was exposed without difficulty. The nerve was freed, infiltrated 
with novocaine, sectioned and avulsed, 8 inches being removed. No 
accessor y nerve was seen. The wound was closed in the usual manner and 
the patient returned to the ward in good condition. The day after opera- 
tion slight dyspnea and cyanosis were noticed and following this the patient 
had attacks of dyspnea with increased cyanosis. There was no change in 
the physical signs in the right lung and there was some improvement in the 
temperature range. Fluoroscopic examination of the chest -showed a rise 
in the left diaphragm of 5 to G cm. The attacks of dyspnea and cyanosis 
became more marked and more frequent and on the eighth day postoperative 
the patient died suddenly. Autopsy was performed, with the following- 
findings: "Heart, weight 330 gm.; slightly larger than normal, with left 
ventricular hypertrophy. The heart cuts with decreased resistance, has a 
pale pink, cloudy appearance. Valves are grossly negative. Foramen 
ovale is partially opened. Left lung, weight 48 gm. The upper -lobe is 
almost completely replaced by a cavity the size of a large fist with marked 
fibrosis. The cavity extends to the pleura and is lined by a thickened, 
grayish membrane. The lower lobe is compressed. Right lung, weight 
530 gm. It pits on pressure and crepitates, except for tiny nodules through- 
out the upper portion. Upper lobe shows depressed scarred area of old, 
healed tuberculosis with a cavity 1.5 cm. in diameter underneath the pleura 
near the apex.” 

These 2 cases of death following phrenicectomy undoubtedly 
belong to the group described by some authors as dying from 
, respiratory insufficiency, and by others as due to cardiac failure. 
The nearest approach to our cases was the case of Weber 11 who 
advanced the theory that the change of intrathoracic pressure with 
a shift of the mediastinal structures to the right (right phren- 
icectomy) was the cause of death in his case. He further brought 
forth the hypothesis that a left phrenic exeresis might have caused a 
return to normal relationship and saved the patient’s life. In our 
first case this probably was a factor in addition to the preexisting 
mitral lesion. His recommendation of doing a phrenicectomy on 
the contralateral side seems to be a radical form of therapy and 
most probably would not give the desired result but would further 
embarrass the cardiorespiratory system. ' 
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'i’i r ~ pre.-wiitcd show evidence of cardiac involvement. 

J Ik- first Jinri a definite niitr.il murmur and was known to have Jmr! 
riKMunntio lioiirt fur m'Vit/i! vwirs prior to 5 ur/ji tv, f J Jic 

H-nonil at autopsy showed a patent foramen ovale. 

Paralysis of tin* diaphragm on one side frequently displaces the 
heart and changes its axis. 1 his change increases the work of the 
heart and may he the precipitating factor in heart failure in eases 
with some preexisting dat mnv. Our first patient had an old rhctr- 
matte* heart disease and in the second this change of position and 
axis of (he heart might have caused the foramen ovale to become 
patent and in that way precipitate heart failure, These fnet.s 
would seem to indicate that death was primarily < lire to a cardiac 
lesion rather than to a reduction in vital capacity, ft must he 
remembered that reduction in vital capacity can he an important 
factor. One author states that the vital capacity is decreased as 
much by phreniecctomy, while another showed that it was 

reduced from oOO to .MX) ec. In a normal imlividual the tidal air 
is only one-seventh of the vital capacity so that one Would assume 
that it would have had to he much reduced pre-opera lively for this 
reduction to have resulted fatally. Unfortunately, no pre-operative 
vital capacity studies were made in our patients. However in 
(■use 2 there was no subjective dyspnea on moderate activity around 
the wards. Since these two fatalities, one of us was requested to do 
a phronieeetomy on a rather ill, advanced tuberculous patient in 
whom the vital capacity was only 10(H) ce. This was thou, edit to la* 
sufficiently low to contraindicate phreniccctomy, ns it would decrease 
the. vital capacity to a point dangerously close to the normal tidal 
air of f>00 ee. 


The question naturally arises, what can one do to prevent similar 
eatastrophies in the future'/ The collected mortality rate for this 
procedure is too high for a so-called simple operation. There is 
need for more rigid formulation of the indications and contra- 
indications. From our experiences it would appear that any ease 
with evidence of cardiac damage should be carefully observed for 
some time and a phrenic nerve operation done only after con- 
sidering the risk and carefully weighing the advantages to he gained. 
The attitude that the patient is doomed unless something radical is 
done is not always justified. It may bring into disrepute an opera- 
tion which is of definite value in properly selected cases. Kpstcin 5 
lias proposed the following contraindications: I. Definite, exudative 
type of disease. 2. Dissemination of the process in both lungs. 
3. Hematogenous forms of tuberculosis. 4. Old cases of fibro- 
cavcrnous tuberculosis with extensive involvement of the con- 
tractility of the lung and scconflary heart insufficiency . He speaks 
of the emphysematous heart and believes that in these chronic cases 
there is always the danger of right sided heart failure. . 

Hein 6 suggests close observation of the patient during the period 



COOPER, erb: deatji following piirenicectomy 


23 


between injection of local anesthesia and isolation of the nerve with 
the thought that if untoward symptoms arise (dyspnea, cyanosis 
and tachycardia) further surgery is contraindicated. 


Table 1. — Recorded Fatalities After Piirenicectomy. 


Author and reference. 

Berg, W.: Dculsch. ined. Wchnschr., 
54. S74, 1928 

Chnndlcr, F. G.: Brit. Med. J., 2. 
605, 1928 

Curti, E.: Policlinico (so z. prat..), 34, 
1474, 1927 

Duinnresl and Bcrard, L.: Rev. de la 
tuberc., 9, 1G1, 192S 

Deist, II.: Beitr. z. Klin. d. Tuberk., 
G3, 424, 192G 

Hcdblom, C. A.: J. Mich. Med. Soc., 
28, 535, 1929 

Kleinschmidt, P.: Dculsch. ined. 
Wchnschr., 53, 473, 1925 

Morone, G.: Ann. ital. di chir., 4, 
1S9, 1925 

Schnippenkotter, W.: Beitr. z. Klin, 
d. Tuberk., G5, 50, 1927 , 

Schenck, A.: Ibid., Gl, 552, 1925 

Sergcnt, E., Baumgartner, R., and 
Bordet, 1<\: Bull, ct m6m. Soc. m6d. 
d. hop de Paris, 50, 203, 1920 


Zadck, J., quoted by Epstein, D. 

Ilcrben, G.: Personal communication 
to Berry 

Miller, J. A.: Personal communica- 
tion to Berry 

Thomopoulos, A., quoted by Berry: 
Paris, 1925 

Berry, F. B.: Arch. Surg., 21, 1125, 
1930 

Cassidy, M. A., and Leo, R. O.: Brit. 

Med. J., 2, 084, 1933 
Caralps, M. H.: Assn. Med. Barce- 
lona, 6, 100, 1930. 

Davidson, M., and Ledlie, R.'C. B.: 

Brit. J. Surg., 1G, 198, 1928 
Epstein, D.: Tuberkulosc, 12, 203, 
221, 1932 


Fermandcz, G. A.: Med. Ibcra, 1, 
„ 490, 1934 

Friedrich, S., quoted by Sauerbruch 
Filotta, G.: Riv. san. siciliana, 21, 
438, 1933 

Naegli, I.: Zentralbl. f. Chir., 57, 
2902, 1930 

Nerving, \V. J.: Med. J. Australia, 2, 
224, 1934 

O'Brien, E. J.: J. Am. Med. Assn., 
, 95, G50, 652, 1930 
Weber, J. : Ibid., 103, 107, 1934 
Zadek, J., and Sonnenfeld, quoted by 
Epstein, D. 

Cooper, D. A., and Erb, W. 


No. of 


Time post- 

cases. 

Cause of death. 

operative. 

1 

Pulmonary embolism 

G hours. 

1 

Pulmonary edema 

4 hours. 

I 

Dyspnea and tachycardia 

10 days. 

2 

Contralateral spread of tuber- 
culosis 

? 

o 

Pneumonia, pyopneumothorax 

7 

1 

Respiratory insufficiency 

? 

2 

Hemorrhage caused by avul- 
sion of nerve 

? 

1 

Pneumonia 

9 days. 

1 

Spread of tuberculosis 

7 

1 

Contralateral spread of tuber- 
culosis 

7 

3 

(1) Spontaneous pneumotho- 
rax and mediastinal em- 
physema; (2) on table of 
asphyxia; (3) hemoptysis 

24 hours 

1 day. 

5 

Pneumonia or spread of 
tuberculosis 

? 

2 

Mediastinal hemorrhage 

? 

1 

Pneumonia 

Several 

weeks. 

1 

Hemorrhage from pericardio- 
phrenic artery 

24 hours. 

1 

Pneumonia and edema 


1 

Asphyxia 

On table. 

A 

l 

Pneumonia spread 

9 days. 

0 

Tb. meningitis 

6 to 7 days. 


Dissemination of process 

Not stated. 


Pneumonia 

5 days. 


Spread of tuberculosis 

About 

1 week. 


Spread to larynx 

Not stated. 


On table, respiratory insuffi- 
ciency 

On table. 

i 

Hemoptysis 

20 days. 

l 

Hemoptysis 

Not stated. 

i 

Hemoptysis 

5 days. 

i 

Hemoptysis 

3 days. 

2 

Persistent vomiting 

10 days. 

2 

Hemoptysis 

14 days. 

1 

Pneumonia 

Not stated. 

1 

Respiratory failure 

G days. 

1 

Hemoptysis 

Not stated. 

2 

Cardiac failure 

1G hours. 


Cardiac failure 

7 days. 


48 


Heymer 6 ' 8 suggests temporary paralysis by the injection of 
novocaine after which the respiratory function is tested by vital- 
capacity determination and by the length of time the patient can- 
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< . 

V'|‘l>'eu» limit* -i * . - - n -»> i 
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In t It*- '1 uhcn ultt-is hivi-inn of tin- Philadelphia (h-n.*ral I It >~|>itn! 
uni- of n . Ii:t- recommended ti-!tic a twiestaim procedure hi an\ 
<|itr -ttnii;(hlc ea*-*", In tfir* (imt in.tamv, the tune is c\po-ed nrnl 
injected with novoraine, any ueie-*ory nerves an* rut ami a hltir); 
mII< ligature i*. drawn around tlm nrrvr. Tin- wound is then pulled 
together hy adhr-ju* and tin- patient oh-er\ed from a few to 21 
hour.-*, wiirn thr operation is completed. 

Conclusions.- 1. Phrenieretomv i- not a minor operation, hut is 
attrmlrd hy an appreciable mortality (0..V,,'). 

2. Porty-four ea-es of death following plircniccetoniy have hern 
eolleeted from tiie literature, to which 2 additional ones are added. 

d. The contrnttidiratton-s to phroiiieoctoiny are dhettssed. Any 
cardiac Je.'ion should he considered a contraindication. 

■J. J ’re-opera live vital capacity . studies should he made routinely, 
b. At the time of operation the patient .should he observed closely 
for Mims of respiratory or circulatory embarrassment during thi' 
indnetion of the local anesthesia, using also the simple test ol the 
patient's ability to hold his breath. 
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CHRONIC MYELOGENOUS LEUKEMIA. 

Observations Before and During Remissions Induced by So- 
lution of Potassium Arsenite and by Roentgen Therapy 
With Particular Reference to Bone Marrow. 

By D. J. Stephens, M.D., 

INSTRUCTOR IN MEDICINE, UNIVERSITY OF ROCHESTER SCHOOL OF MEDICINE 
AND DENTISTRY', ROCHESTER, N. Y. 

(From the Department of Medicine, University of Rochester School of Medicine 
and Dentistry and the Medical Clinics of the Strong Memorial 
and Rochester Municipal Hospitals.) 

The similarity of the therapeutic response of chronic myelogenous 
leukemia to Roentgen therapy and to a solution of potassium arsenite 
lias been previously noted. 1 ’ 3 Both result in temporary clinical 
remission, reduction in the number of total and immature white 
blood cells, improvement in the anemia and reduction in the ele- 
vated basal metabolic rate. A few isolated observations of the bone 
marrow after treatment suggest that there is a return to red marrow 
during remissions induced by both Roentgen therapy 5 and solution 
of potassium arsenite. 1 Reports of detailed studies of the bone 
marrow before and after treatment have not been encountered in the 
literature. 

This communication presents detailed observations of the peri- 
pheral blood, bone marrow, nitrogen balance and oxygen consump- 
tion in 2 patients with typical chronic myelogenous leukemia before 
and during satisfactory remissions induced by solution of potassium 
arsenite and by Roentgen therapy. The bone marrow findings are of 
particular interest. 

Method. Each patient was admitted to the hospital for a period of ob- 
servation. Daily white blood cell and differential counts, and frequent 
estimations of the red blood cells, hemoglobin and reticulocytes were made. 
The basal metabolism was determined at approximately weekly intervals. 
A diet of constant protein and caloric content was offered, and record was 
kept of rejected portions. Daily estimations of urinary nitrogen were made. 
Nitrogen excreted in the stools was determined in 6-day periods. Biopsy 
of sternal bone marrow was done in each instance before and after treat- 
ment. A small portion of' the bone marrow obtained at biopsy was emulsi- 
fied in serum and studied in supravital preparations and in fixed smears 
stained with Wright-Giemsa stain. Differential counts of 1000 cells were 
made in the fixed preparations. The remainder of the bone marrow sample 
was utilized for paraffin sections prepared in the usual manner and stained 
with hematoxylin-eosin and eosin-methylene blue. 

Case Reports. Case 1.— E. S., a single Italian girl of 23, had had 
poliomyelitis at the age of 4 with resultant deformities, including marked 
scoliosis, atrophy and shortening of the right leg and atrophy of the right 
arm and hand. She was first seen in this clinic in 1931 because of acute 
abdominal pain. At laparotomy she was found to have subacute salpingitis. 
Blood counts at this time were as follows: hemoglobin, 12.8 gm. per 100 cc.; 
red blood cells, 5,000,000; white blood cells, 11,700 per cm 
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Fig. 1 (b). 
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In Aiigud 1931, .‘lie ici'iiIiTcfi (|ii> !wi-jiil.'tl with :iciifc arthriiF of (he 
left Iain- :m<! suh^'qucut involvement of other joint*, thought to |..« K „„or- 
rlieal in nature. Blood hemoglobin ua* 10, A cm.; red Hood cell*, •f,. , ltH),0t)O; 
white mood cell*. lo.tiOO (eodnophib, 2' ; hiwnphil*, U.5' ; ; unitn>Hiil<-' 
: lymphocyte*. I'J.o' , ; monot-vfi- , 2. o ' , ). Tin- acute joint svmptum* 
gradually stiHidi d, hut arthritic deformities were added to (ho-e „f the 
re-iflual poliomyelitis. 

In IWcmlwr, she jircented her-elf with *ymptom* and sign* of 

.secondary syphili-. Dark-fio'd examination of material obtained from 
ulcerative lesion* in the mouth revealed treponema pallida. The \W-er- 
mann reaction, which had previously l>een riegatiir, was -Id'- Blood count.* 
were a* follows: hemoglobin, 12 "pm.; red Hood cells, .*,.10(),IXK>; while 
Hood cells, Jo, Otltl, of which Ml*,' were neutrophils. No abnormal cells 
were found. 

d he administration of iieoar-phenumino wa* followed hv an urticarial 
reaction. During the following 2 months intramuscular injections of his. 
uuilii were given. After receiving a total of 0.S gm. of “ Bhmo-o].'* she 
developed soreness of the month and throat, fever, chills and malaise, and 
again entered the luepital in February. 193). Tlie signifieaiit physical 
findings at this time, in addition to the skeletal deformities previiiudv 
noted, included bilateral cervical lymphadenitis and swelling, redness and 
shallow ulcerative lesion* of the tongue, buccal tuucou* membrane and 
palate, marked metallic line was visible at the gum margin*. The spleen 
wa* not palpable. Material from the ulcers shoved many fusiform bacilli 
ami spirilla'. The blood Wn-'ertnnnn reaction was negative. A diagnosis 
of bismuth stomatitis with *iq*Timpo-ed fusospirochetal infection was 
made. During convalescence from this jllnr-* immature granular cell* 
were observed in the peripheral Hood for the first time and the presence of 
early leukemia \\u*Mi*)>eet<'d. During February and March. 1931, rejM-nted 
hematologic observations were made. Blood hemoglobin was I I. 5 gm.: 
rod hlomi cells, .*,010,0011. White blood cells varied between 19,000 and 
•10,0(1(1 (from t<i 12',' myelocyte*, identilieil repeatedly in both fixed and 
supravital preparations). For example, on March 5. HUM. the total 
leukocyte count wa* do, 000 (basophils-. •!.'>' ; eosinophil*, 0.5 ' ; melyo- 
eyfo*, 1 1 * ; metamyelocyte*, 2* ; stab, neutrojihil.*, 3’.) ; segment neutro- 
phil*, 7t'f; lymphocyte.*, 7 . ; monocyte.*, 0.5',;). Platelets were 
present in normal number.*. No abnormal red blood cells were found. 
.Supravital (neutral red) differential count was as follow.*: basophils, 4 r f: 
eosinophil*-, 2',’; ; “C” myelocytes. 1 1..V ; ; neutrophils, 75.5 r ; ; lymphocytes, 

; monocytes, Iff. These and .subsequent hematologic observation* 
are summarized in Fig. I. Biopsy of sternal bone marrow was done on 
March S, 1931. 

During tlie following IS months, clinical and hematologic observations 
were made at. intervals. The patient, remained clinically well. There was 
gradual increase in tlie total white blood cell count ami in the percentage of 
immature cell*. On duly 30, 1935, the total leukocyte count was 151,000 
per o.inm. (basophils, 1 (f; ■ eosinophils, 3.5 Vi; myelocytes, 30',,,; meta- 
myelocytes, 13',;,; stab neutrophils, -1 1 *.; ; lymphocytes, 1.5^. She was 
without symptoms of any kind. Tlie spleen, however, was felt for the first 
time, with the edge palpable 5 cm. below the costal margin. 1 here was no 
lymph gland enlargement. The liver was not palpable. The blood Wasser- 
mami reaction was negative, although she had had no antiluetic treatment 
since January, 1931. On August 2, 1935, the patient was admitted to the 
fnr dot ailed study of the effect of the administration of potassium 


\fter a preliminary 10-dav period of control observation, I-owlers 
solution was given in rapidly increasing amounts and continued m sub- 
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toxic doses. Throughout the period of observation, she continued to feel 
well, except for recurring symptoms of mild arsenic intoxication. The 
latter consisted of anorexia, nausea and sometimes vomiting, itching of the 
, eyes, periorbital edema and on one occasion a small area of dermatitis. 
These symptoms promptly cleared on decreasing or omitting the dose of 
Fowler’s solution for a few days. During her hospital stay, the stools 
consistently showed occult blood. This was believed to be due to inter- 
mittent bleeding of the gums, a symptom which had been present since the 
bismuth gingivitis in January, 1934. Gastro-intestinal Roentgen-ray 
studies were negative. Bone marrow biopsy was done on August 8, 1935, 
before the administration of Fowler’s. solution was begun, and again on 
September 12, 1935, at the height of the hematologic remission. 

Case 2. — J. N., a 40-year-old laborer, had the diagnosis of chronic mye- 
logenous leukemia made in 1932. The course of this patient’s illness up to 
August, 1935, has been summarized elsewhere. 3 Treatment between 1932 
and January, 1936, had consisted of repeated courses of potassium arsenite 
and small amounts of Roentgen therapy, of which he had had a total of 
2300 Roentgen units. 

In January, 1936, he was readmitted to the Strong Memorial Hospital 
for detailed observation before and after Roentgen therapy. He had had no 
treatment for the past 3 months, during which time the white blood cell 
count had been rising. He had been without recent symptoms until 10 
days before admission, during which time there had been increasing weak- 
ness and fatigue and an uncomfortable feeling of fullness in the left upper 
quadrant of the abdomen. 

The temperature, pulse and respirations were normal. Significant 
physical findings included moderate pallor, small retinal hemorrhages, 
hepatomegaly and marked splenomegaly. There was no glandular enlarge- 
ment. 

Red blood cells numbered 3,960,000 per cm; hemoglobin, 10.8 gm. per 
100 cc.; white blood cells, 255,000 per cm (basophils, 3%; eosinophils, 
1%; myelocytes, 43%; metamyelocytes, 13%; stab neutrophils, 11%; 
segment neutrophils, 28%; lymphocytes, 1%). Two nucleated red blood 
cells were found in counting 100 leukocytes. The platelets were abundant. 
The urine showed a trace of albumin, with rare white blood cells. The 
blood Wassermann reaction was negative. 

After a suitable control period, a total of 1000 Roentgen units were given 
over the chest and abdomen in divided doses during a period of 7 days. 
The blood counts, nitrogen balance and determinations of the basal 
metabolic rate are summarized in Fig. 2. Sternal bone marrow was 
obtained at biopsy on January 8, 1936, before Roentgen therapy and on 
February 13, 1936, at the height of the -hematologic remission. 

Comment The first patient, E. S., was of particular interest 
because of the opportunity which was offered to follow the blood 
picture during the preclinical stage of the disease. It may be 
noted that the peripheral blood picture led to a suspicion of early 
myelogenous leukemia, confirmed by bone marrow biopsy, 18 
months before the appearance of splenomegaly, which was the first 
clinical evidence of leukemia. The observations in this patient 
indicate that the bone marrow changes may precede the leukemic 
manifestations in the peripheral blood and emphasize the value of 
bone-marrow biopsy in the early diagnosis of the disease. 

The results of treatment are summarized in Figs. 1 and 2. 
The only clinical changes noted in patient E. S., w r ho was without 
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The changes in the blood picture were similar in the 2 eases. The 
administration of both Roentgen therapy and of solution of potas- 
sium arsenite was followed by a precipitous decrease in the total 
leukocyte count to a normal level, a marked increase in the per- 
centage of adult granulocytes and almost complete disappearance 
of immature cells from the peripheral blood. In each instance, 
improvement in the white blood-cell picture was followed by a 
significant increase in reticulocytes and by a subsequent rise in the 
hemoglobin and the red blood-cell count. No significant change 
occurred in the platelets. 


'Table 1. — Peripheral Blood and Bone Marrow Differential Counts Before 

and After Treatment. 



I 



E. 

s. 




J. 

N. 





1-8-36. 

. 

2-13-36. 



Blood. 

Mar- 

row. 

Blood. 

Mar- 

row. 

Blood. 

Mar- 

row. 

Blood. 

Mar- 

row. 

1 

Blood. | 

Mar- 

row. 

Hemoglobin, gm. 

per 









j 


100 cc. 


13.2 


12.3 


8.7 


10.2 

.. 

12.3 1 


R. B. C., millions 

per 









! 


c.mm. 

4. 04 


3.84 


2.74 

. . 

2.93 


3.87 1 


W. B. C., thousands 

per 









j 


c.mm. 

26.9 


139.0 


7.4 


237.0 


8.5 1 


Reticulocytes, % . 


. 


0.4 

•• 

4.0 


0.8 


2.0 


Basophils 


(%> 

(%) 

(%> 

<%) 

(%) 

(%) 

(%) 

(%) 

(%) ■ 

(%> 


2.0 

2.5 

i.i 

2.5 

0.6 

3.0 

0.3 

3.5 t 

4.3 

Eos. myelocytes 



i.o 


1.4 


0.8 


1.8 


0.1 

Eosinophils . 


1.5 

1.6 

2.0 

2.8 

2.5 

6.1 

i.o 

3.6 

6.5 1 

2.1 

Blasts .... 


. . 

0.6 


2.8 


1.6 


0.3 


3.2 

Myelocytes . 


9.0 

28.4 

23.5 

33.5 

2.0 

7.7 

46.5 

28.2 

2.0 

14.6 

Metamyelocytes 


0.5 

15.8 

8.5 

16.2 

1.0 

4.1 

9.0 

18.5 

0.5 1 

5.0 

Stab neutrophils 


3.0 

20.0 

10.0 

15.1 

4.5 

11.7 

13.0 

24.8 

2.5 . 

10.4 

Segment neutrophils 


74.0 

9.6 

51.0 

14.2 

75.5 

22.3 

27.0 

10.2 

79.5 ! 

15.6 

Megaloblasts 



0.2 




1.1 


0.6 

. . 1 

0.1 

Erythroblasts . 



5.2 


3.1 


23.2 

_ 

2.4 


21.5 

Normoblasts 



3.6 


2.8 


S.l 


1.8 

_ 1 

6.1 

Megakaryocytes 





0.1 




0.7 


0.2 

Lymphoid cells 


10.0 

13.2 

2.5 

3.6 

li.5 

6.2 

6.5 

2.0 

ii.5 

11.5 

Degenerated cells . 


" 

0.8 


3.3 


6.5 


4.3 


5.3 

Myeloid-erythroid ratio 

8.6:1 

14. 

7:1 

1- 

7 : 1 

18. 

2:1 

1.9 

: 1 


The first bone-marrow biopsy in the case of patient E. S. showed 
changes characteristic of chronic myelogenous leukenia. In the 
gross, the marrow was gray and appeared very cellular. The bony 
trabeeulse of the normal sternal marrow had been almost entirely 
replaced by cellular tissue. The histologic sections showed closely 
packed masses of immature and adult granulocytes, with scattered 
erythropoietic elements and only an occasional fat space (Fig. 3). 
The differential count of the bone-marrow cells (Table 1) showed a 
marked increase in the myelopoietic elements, with a myeloid- 
erythroid ratio of 8.6 to 1. The second bone-marrow biopsy, taken 
IS months later, but before the institution of therapy, showed more 
advanced changes, with fat spaces entirely absent and increase in 











Fig. 3. — Photomicrographs of sternal bone marrow before and after treatment. 
(1) E. S., 3-S-34 (X 100); (2) E. S., 8-S-35 (X 100); (3) E. S., 9-12-35 (X 100); 
(4) J. N„ 1-S-3G '(X 150); (5) J. N., 2-13-36 (X 150). 
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sidered, particularly in view of the connective-tissue reaction in the 
marrow cavity, is that the changes observed in the last biopsy in 
each instance, may have been due to tissue reaction resulting from 
the mechanical interference of the previous biopsy. This is con- 
sidered unlikely, inasmuch as the later biopsies were made a distance 
of at least 3 cm. from the previous operative site. The changes 
observed in the bone marrow of these 2 patients, particularly as 
regards the differential counts, were compatible with the coincident 
changes in the peripheral blood, and were interpreted as being due 
to the therapeutic influence of the solution of potassium arsenite 
and the lloentgen therapy, respectively. Observations made in a 
larger number of cases will be necessary before it may be concluded 
that such changes are characteristic of therapeutically induced 
remissions in myelogenous leukemia. 

The basal metabolic rate determinations showed changes similar 
to those reported elsewhere 2 and require little comment. Before 
treatment both patients exhibited a moderate increase in oxygen 
consumption, which fell to a normal level during remission. 

The nitrogen balances are of interest because .they constitute 
the only essential respect in which the response to the two thera- 
peutic agents differed. Patient E. S., who received solution of 
potassium arsenite, showed no significant change in the nitrogen 
balance, although a marked decrease in the white blood-cell count 
was observed. On several occasions the nitrogen output exceeded 
the nitrogen intake. However, the periods of negative nitrogen 
balance, which was never of great magnitude, were of short duration 
and occurred at a time when the nitrogen intake was curtailed 
because of gastro-intestinal reaction to the large doses of Fowler’s 
solution. Furthermore, during the period of rapid fall in the white 
blood-cell count, the excretion of nitrogen was slightly less than the 
intake. During the entire period of observation the nitrogen excre- 
tion exceeded the nitrogen intake by only 14.1 gm., a figure con- 
sidered to be within the range of technical error. The weight de- 
creased from 43 to 40.2 kg., the non-protein nitrogen of the blood 
was reduced from 38 mg. % at the beginning of the experiment to 
26 at the. conclusion of the period of observation. It may be con- 
cluded that, in this particular instance, the induction of a remission 
by the use of solution of potassium arsenite resulted in no significant 
change in the nitrogen balance. 

It is well known that the use of Roentgen therapy in leukemia 
ordinarily is followed by an increase in the nitrogen excretion. 
This is usually interpreted as the result of the destruction of large 
numbers of white blood cells. Patient J. N. exhibited a marked 
negative balance during and after Roentgen therapy. During the 
period of observation, nitrogen excretion exceeded the nitrogen 
intake by 171.5 gm., the weight 'decreased from 74 to 70 kg., the non- 
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protein nitrogen of the blood dro pped from Jo to •_'!* me/,'. 
Although the negative nitrogen balance persisted (hiring the tali in 
the white blood cell count, it should he notel that the penk eg 
nitrogen excretion occurred 2 days before there was any significant 
change in the leukocyte count. These observations, together with 
the fact that the irradiation of normal animals and of patients with 
malignant disease results in increased nitrogen elimination, 1 suggest* 
that the negative nitrogen balance observed after Roentgen therapy 
in leukemia is related primarily to effects other than those on the 
circulating leukocytes. Further observations will be nm-s-nry 
before definite conclusions may be ventured iu this regard. 

No attempt lias been made to draw sweeping or genera I bed 
conclusions as to the effect of solution of potassium arsenitc or 
Roentgen therapy on the hone marrow and nitrogen metabolism in 
this disease. Rather, the data are reported as detailed observations 
in two typical instances of chronic myelogenous leukemia, with 
characteristic remissions following treatment with these two agent'. 
It is recognized that there are wide variations in both the clinical 
and hematologic picture of the disease and in the response To both 
forms of therapy. The question as to whether the observation-, 
made in those patients, particularly in regard to the change* in the 
hone marrow, represent the typical response in tbcrapeuticalh in- 
duced remissions of the disease, must he decided by further in\e ti- 
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THE EFFECT OF THE SUBCUTANEOUS INJECTION OF ADREN- 
ALIN ON THE LEUKOCYTE COUNT OF SPLENECTOMIZED 
PATIENTS AND OF PATIENTS WITH CERTAIN DISEASES OF 
THE HEMATOPOIETIC. AND LYMPHATIC SYSTEMS.* 

By S. P. Lucia, 

ASSISTANT PROFESSOR OF MEDICINE, UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL, 

M. E. Leonard, 

ASSISTANT IN MEDICINE, UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL, 

And 

E. H. Falconer, 

CLINICAL PROFESSOR OF MEDICINE, UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL, 

SAN FRANCISCO, CALIF. 

(From the Division of Medicine, University of California Medical School.) 

It is a well-known fact that the subcutaneous injection of adrenalin 
produces a leukocytosis in the peripheral blood. The mechanism 
of this action is still not definitely understood. 

Oliver and Schafer 26 found that an extract prepared from the 
suprarenal glands was capable of producing contraction of the spleen 
when injected into laboratory animals. Schafer and Moore 30 
showed that this extract produced a similar effect on the excised 
spleen of laboratory animals. Loeper and Crouzon 20 noted that, in 
both rabbits and man, the injection of adrenalin produced a slight 
but yariable decrease in the red blood cell count, as well as an increase 
in the white blood cell count. They found also that the increase in 
the number of lymphocytes occurred earlier, and disappeared sooner, 
than that of the neutrophils. 

Frey and his co-workers 13-15 and also Hatiegan 17 showed that 
in normal individuals a leukocytic response of distinctive character 
followed the injection of adrenalin. This response occurred in 2 
phases: the first phase was noted soon after injection, and con- 
sisted of a sharp increase in the absolute and relative numbers of 
lymphocytes; the second followed at the end of an hour and con- 
sisted of a decrease in the number of lymphocytes and an increase 
in the neutrophils. Frey was unable to demonstrate this char- 
acteristic reaction in patients who had undergone splenectomy, or 
in those in whom the architecture of the spleen had been grossly 
altered by disease, such as, for example, in advanced Banti’s syn- 
drome. From these experiments he concluded: 1, that adrenalin 
induced leukocytosis by causing contraction of the spleen and the 
expression of blood cells into the general circulation; 2, that, since 
the lymphocytic response does not occur following removal of the 
spleen or when disease has caused widespread alteration in the struc- 
ture of the organ, the test is of value in determining splenic function. 


* Assisted by a grant from the Christine Breon Fund. 
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Bnrcroft- 1 shewed that the spleen contracts fallowing a number of 
altered physiologic conditions, including hemorrhage. asphyxia, 
exercise, and changes earned hv psyeliic disturbances. ]' r ,nn hi-, 
observations he concluded that the spleen acts a-- a reservoir for 
blood ceils which controls, to n certain extent, the volume of the 
circulating blood. 

Investigations made since the studies of Frey have been the ha-i< 
for diverse opinions. There is general agreement that injection of 
adrenalin produces leukocytosis, and that an inerea-e in lymphocytes 
precedes that of neutrophils. 

Attempts to explain the mechanism of leukocytosis following the 
injection of adrenalin have prompted the following hypotheses: 

1. i Splenic Conlrttcfion. Sima' the early work of 1’rey, it has been 
assumed that splenic contraction play* an important part in the 
production of the leukocytosis. 11 , it , - n :•« n.o r. an hum- 

orous experiments and ohscrvatiotis, however, have shown that 
contraction of the spleen is not necessary for the production of the 
leukocytosis, and that the leukocytosis may occur after the splet n 
lias been rcmoved.'- 5 ls ~' :; ~ : ‘ M5,:: ' 


2. Ifnnnnmrcnlrathit. According to this hypothesis, the volume 
of tin* circulating formed elements of the hlood can he increased 
relatively by a loss of plasma fluids into the tissues. 31 It has been 
demonstrated that adrenalin obstructs the vetmus ottrilnn trom the 


liver, increase.' the portal pressure, and favors the p.t'sage of tiuid 
into the lymphatics of the liver, nMtltmg in a eomrafratimi of the 
cellular elements of the eireulating blood . 1 ’ } nog and 
Chang 1 ' could find no signih'iant chances in the volume of the 
hlood following the use ot adrenalin. 

!>. lUrirt Stimiilntmn *>J th»* Unite Mt*??***?. WuUcrfujtt r r>n -■ 
strate<l eliangcs in the born* marrow of rabbi?-, following r*p*.»t»d 
injections of adrenalin. Anrin hio' ami Kdmtmd- and >t» n> ' 
considered the letthoev to-U as /.*./■ • My dw to dire- 1 *uninl>U->n „ 


»m* hono marrow. 
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The leukocytosis has also been attributed to stimulation of the 
vegetative nervous system; 6 and likewise to the synergistic effect 
of alterations in the hydrogen-ion concentration within the hemato- 
poietic organs and locally in the smaller blood vessels. 9 * 21 

In an attempt to determine whether the leukocytosis is due to 
direct stimulation of the hematopoietic organs or to an indirect 
action upon the peripheral vascular system, the effects of adrenalin 
stimulation on the leukocyte counts of 33 patients were studied. 
Seven patients who had undergone splenectomy were studied, for 
observation of the effect of removal of the spleen upon the results 
of the test. ‘ Four of these were tested before, as well as following, 
splenectomy. In addition, there were studied 7 patients diagnosed 
as having Hodgkin’s disease; 7 with anemia and splenomegaly; 
4 with luetic hepatosplenomegaly ; 4 with tuberculous adenitis; 
and 4 with myeloid leukemia. 

Methods. Each patient was injected with a single dose of 1 cc. of a 
1 to 1000 solution of adrenalin hydrochloride (Parke-Davis), administered 
subcutaneously in the deltoid region. Blood pressure readings were taken 
shortly before, and 10 minutes after, injection. Most of the patients ex- 
perienced the usual and characteristic reactions of anxiety, palpitation, 
hyperidrosis, tremor and elevated blood pressure. Some patients com- 
plained of soreness in Ike region of the spleen, and tenderness over the long 
bones. 

All blood counts were made using certified (U. S. Bureau of Standards) 
pipettes and liemocytometers. Differential blood counts were made on 
cover-slip preparations stained by the Jenner-Giemsa method. Complete 
studies of the capillary blood, including hemoglobin determination, erythro- 
cyte, leukocyte, differential and platelet counts, were made before inocula- 
tion. Leukocyte and differential counts were made at intervals of 10, 20, 
40, 60 and 100 minutes after inoculation. 

In as many instances as possible the diagnoses were verified by pathologic 
examination of tissue removed by biopsy, and in 1 case by autopsy. 

Results. The results are shown graphically in the accompanying 
figure (Chart I). The values are expressed as averages in terms of 
absolute numbers of each cell type per cc. of blood. A description 
of the results in the patients studied following splenectomy, and 
those of the various diagnostic groups in our series, are given 
below: 

1. Folloiving Splenectomy. In the 7 patients who were tested fol- 
lowing removal of the spleen, there was a slight leukocytosis (average 
11,400) before the injection of adrenalin. Following the injection 
there was a rapid increase in number of leukocytes, so that at 10 
minutes the total count was slightly more than doubled. The marked 
leukocytosis persisted to the end of an hour. At 100 minutes the 
total count had dropped, but was still considerably higher (average 
18,000) than before the injection. The early rapid increase in the 
number of leukocytes was characterized by a marked lymphocytosis, 
an unusual feature of these cases. The neutrophils and monocytes 
also showed a considerable increase. At the end of 40 minutes the 
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lymphocytes and monocytes had decreased, hut the netitrophil-,- 
were still nsinp, reaching a maximum at the fiO-mimite count. The 
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Adrenalin tests were performed on 4 of these patients before, as 
well as following, splenectomy. In the tests performed before 
operation, the curve in no instance resembled that following splenec- 
tomy. It would appear, from these studies, that the subcutaneous 
injection of adrenalin in the splenectomized person produces a 
marked, persistent leukocytosis of normal blood cells characterized 
by -a conspicuous lymphocytosis followed by a neutrophilia which 
persisted throughout the test. 

In the following table are recorded the results of an adrenalin test 
done on a young boy of Greek parentage who had had his spleen 
removed 2 years previously and on whom the diagnosis of erythro- 
blastic anemia had been established. 


Adrenalin Test. 

August 6, 1935. 

S. P., male, aged 12. Parentage, Greek. 

Diagnosis: Erythroblastic anemia; spleen removed, 1933. 
Injection: 1 cc. 1/1000 adrenalin hydrochloride, subcutaneously. 



Before. 

10 min. 

20 min. 

40 mm. 

60 min. 

100 min. 
after. 

Hemoglobin 

40% 

(5.6gm.) 






Red blood cells (millions) . 

3.12 





_ 

Platelets 

500,000 

Great- 
ly incr. 





Nucleated red blood cells . 

77,100 

84,100 

98,700 

105,700 

90,600 

74,000 

White blood cells corrected 

18,100 

79,500 

67,700 

46,300 

50,600 

32,000 

Neutrophils: Filamented . 

6,154 

11,925 

18,956 

12,038 

14,168 

11,200 

Non-filamented 

543 

795 

677 



320 

Eosinophils 

1,086 

3,975 

2, 70S 

2,315 

1,012 

320 

Basophils 

362 

. . . 

. . . 

— 

506 

320 

Large lymphocytes .... 





1,012 

320 

Small lymphocytes .... 

7,602 

47,700 

38,589 

22.6S7 

25,806 

14,080 

Monocytes 

1,991 

12,720 

3,385 

6,482 

6,578 

4,800 

Metamyelocytes .... 

.... 



463 



Myelocytes 

181 

795 


463 

1,012 

640 

Blasts 

.... 


2,031 

926 



Unclassified 

181 

1,590 

1,354 

926 

506 



In this case the leukocyte response is similar in type to that 
found in the group discussed above. The nucleated red blood cor- 
puscle count reaches its highest level at 40 minutes and returns to 
the pre-injection level at 100 minutes. The maximum neutrophil 
count appears at 20 minutes, and the lymphocytes and monocytes 
reach their maximum in 10 minutes. At 100 minutes the levels of 
the latter three types of cells remain elevated in direct proportion 
to the degree of leukocytosis. When the immature types of leuko- 
cytes are studied as a group, one notes that at 20 and 40 minutes 
they are .apparently increased out of proportion to the total leuko- 
cyte count. 
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. 2 - j ncmi «' Wiih Splenomegaly (7 Cases). This diagnostic term 
is used in preference to the controversial one of “Banti’s syndrome ” 
although 4 of the 7 patients exhibited the disease-course which' is 
usually regarded as typical of Band’s syndrome. Before injection 
a leukopenia was found in all patients. Following injection, there' 
was a sharp rise in the total leukocyte count, so that at the end of 
10 minutes the number of white blood cells had doubled. Within 
60 minutes the total leubocyTe count had fallen, and at the end of 
100 minutes it showed a gradual trend toward the original level. 
The lymphocytes showed an early sharp rise followed by an early 
fall, so that within 100 minutes they bad returned to the original 
level. The neutrophils increased more slowly, but the rise "was 
sustained longer, and a slight secondary rise was noted between 
60 and 100 minutes. The other cellular elements were not markedly 
affected. 

3. Tuberculous Adenitis (4 Cases). Before administration of 
adrenalin, there was a slight elevation of the leukocyte count. 
Following the injection, there was a sharp increase in the total 
average count (from 10,500 to 1S,000 in 10 minutes). By the end 
of 20 minutes there was a slight decrease and then a fairly well- 
sustained high level to 100 minutes. The increase in number of 
lymphocytes and of neutrophils occurred simultaneously with a 
relatively greater increase in the lymphocytes. Within 100 minutes, 
the lymphocytes had decreased in number to a point below the 
original level while the neutrophils showed a secondary increase 
between 40 and 100 minutes, and at 100 minutes had reached a 


level of 50% greater than before the injection. Contrary to the 
reports of other authors, 52,24 we did not find a significant increase of 
monocytes. One patient with tuberculous cervical lymphadenitis 
complained of soreness and pain in the region of the affected lymph 
nodes after the injection of adrenalin. 

' 4. Hodgkin’s Disease (7 Cases). Before injection, there was a 
slight leukocytosis, with both absolute and relative neutrophilia. 
Within 10 minutes after the injection, there was a sharp increase in 
the total average leukocyte count (from 10,400 to 14,500). The 
highest count (average 17.500) was observed at 40 minutes. The 
neutrophils showed the greatest relative increase with a secondary' 
rise, particularly of the non-filamented forms, between 60 and 100 
minutes. The lymphocytes showed a secondary rise between 20 and 
40 minutes, followed By a gradual return toward the normal le\ el. 
In general, the curve of the monocytes paralleled that of the lyinpho- 
evtes. In 1 case, a few primitive monocytes were seen. ^ Three 
patients complained of pain in the region of the spleen, one of whom 
complained also of pain over the long bones. Autopsy ofthe patient 
last mentioned showed the bone marrow infiltrated with cells char- 
acteristic of Hodgkin's disease. 
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5. Luetic Ilepatosplenomegaly (4 Cases). Before injection, the 
leukocyte counts were within normal limits. Within 10 minutes 
after the injection, a definite leukocytosis had occurred, the highest 
total counts being recorded at 20 minutes. The increase in number 
of lymphocytes was relatively greater than that of the neutrophils; 
however, the neutrophilia was sustained longer. The lymphocytosis 
at the 20-minute count was a conspicuous feature of these cases. 
After the first sharp increase, the lymphocytes showed a gradual 
decrease toward their original number. At 60 minutes, the neutro- 
phil count had returned to the level found before injection. A 
secondary rise in the neutrophils was observed at 100 minutes. 
No immature cells were seen. 

6. Leukemic Myelosis (4 Cases). The average total leukocyte 
count before the injection of adrenalin was 100,000. Following the 
injection there was a rapid rise to 150,000 white blood cells at 20 
minutes. At 60 minutes the count was 112,000. The non-filamented 
neutrophils rose from an average of 27,000 before the injection to 
40,000, 20 minutes after, and then showed a gradual return to the 
original level. The number of filamented neutrophils decreased 
slightly during the first 10-minute interval, then rose sharply at the 
20-minute interval and gradually returned to the original level. 
The myelocytes increased from 9000 to 16,000 at 20 minutes and 
returned to 9000 at 100 minutes. The metamyelocytes followed a 
similar course. The myeloblasts were decreased in number following 
the injection, and then rose gradually to reach their original level 
within 100 minutes. From these studies one cannot say that the 
abnormal forms were specifically stimulated by the injection of 
adrenalin. All patients complained of pain in the region of the 
spleen. One patient complained of aching pain over the long bones, 
as well as pain over the ribs and sternum. 

Discussion. While it was not our intention in this study to 
explain the mechanism of the leukocytic response to adrenalin, 
we believe that our results help to throw some light on this phenom- 
enon. Most noteworthy is the fact that the blood of patients whose 
spleens had been removed exhibited a response which, in its general 
features, was not very different from that found by other investi- 
gators. This would indicate that, while the spleen may contract 
and discharge a relatively large volume of blood into the circulation, 
it cannot be the only causative factor in the phenomenon of leuko- 
cytosis following the injection of adrenalin. 

Worthy of consideration also is the finding of very few immature 
cells in the peripheral blood. If it were true that the increase in 
white blood cells is due to the sudden expression of cells from the 
bone marrow into the general circulation, one would expect to find, 
especially in the myeloid leukemias, a fairly large proportion of 
immature cell forms. That such was not the case, is an argument 
against the hypothesis that stimulation of the bone marrow plays 
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■ an important role in the leukocytosis. A more probable explanation 
is that the increase in number of leukocytes is chiefly due to the 
redistribution of formed elements of the blood, or altered relation- 
ships between the volume of blood cells and plasma. 

In each disease group studied, a somewhat different response was 
obtained. However, certain features were consistently noted. In 
all instances, there was a definite increase in the number of leuko- 
cytes following the subcutaneous injection of adrenalin. With 
few exceptions, the leukocytosis consisted entirely of an increase in 
the number of normal lymphocytic and granular cell elements. 
In general, except in the cases of myeloid leukemia, the lymphocytes 
showed an earlier and more rapid, as well as relatively greater, 
increase. The granular cells showed a later but longer-sustained 
increase, with a tendency toward a secondary rise. 

Summary. I. In all patients studied, the injection of adrenalin 
was followed by a definite leukocytosis. 

a, The blood of patients who had undergone splenectomy showed 
a leukocytic response differing little from that of patients whose 
spleens had not been removed. 

b, The lymphocytes showed an earlier and relatively greater in- 
crease than that of the other cellular elements. 

c, With the exception of a case of erythroblastic anemia, immature 
cell forms did not appear in the circulation in numbers sufficient to 
warrant the conclusion that the bone marrow was stimulated. 

2. The results of the adrenalin test in a patient who was diagnosed 
as having erythroblastic anemia and whose spleen had been removed 
is recorded. 

3. As a result of these studies, no definite diagnostic value can 
be attributed to the leukocytosis which follows the subcutaneous 
injection of adrenalin. 
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PAROXYSMAL COMPLETE HEART BLOCK ALTERNATING WITH 
NORMAL RHYTHM AND CONDUCTION. 

By Wilfrid J. Comeau, M.D., 

HOUSE PHYSICIAN, SECOND MEDICAL SERVICE, BOSTON CITY HOSPITAL, 

BOSTON, MASS. 

(From the Thorndike Memorial Laboratory, Second and Fourth Medical Services 
(Harvard), Boston City Hospital, and the Department of Medicine, Harvard 

Medical School.) 

Complete auriculo ventricular heart block alternating with normal 
rhythm and conduction is regarded as an unusually rare occur- 
rence. Its rarity can be judged by the fact that complete heart 
block itself is an uncommon disorder, only being found in approxi- 
mately 0.55% of cases with known or suspected cardiovascular 
disease. 6 ' 12 It is the purpose of this study to review critically 
the reported cases of this type of paroxysmal complete heart block 
and to present a new one. The present case first showed periods 
of complete heart block with Adams-Stokes’ syndrome which alter- 
nated with periods of normal conduction and later developed a 
chronic complete block with the coincident disappearance of the 
syncopal attacks. 

Review of Literature. Criteria. It is obvious that graphic 
records are necessary to establish proof that paroxysmal A-V block 
exists (White). 30 Consequently only those reports which had 
either polygraphic or electrocardiographic records were studied, 
and in these the graphic tracings were examined in detail. Only 
those cases were selected in which there was clear evidence that nor- 
mal conduction and complete heart block with an idioventricular 
v rhythm existed independently and periodically. The occurrence at 
times of an additional partial block, a frequent finding in these 
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cases, was not an eliminating factor. A P-R interval of 0.20 second 
or less was regarded as normal. Cases in which the block was in 
the nature of a ventricular standstill without a subsequent idio- 
ventricular rhythm were not included. It was felt that such cases 
did not belong in a group in which an independent ventricular 
rhythm was definitely established. 

Summary of Cases. Twenty cases previously included or po- 
tentially falling into this group were found in the literature. Of 
these, only 12 met with the established criteria. The remaining 8 
have been excluded for reasons to be given herewith. Gibson and 
Ritchie, 11 and Gager 7 each reported a potential case. The former 
was excluded because of insufficient graphic evidence, the latter 
because the P-R interval during normal rhythm was slightly pro- 
longed (0.24 second). Gossage’s 13 case was eliminated because 
there was no clear evidence that complete A-V dissociation existed. 
The cases of Starling 27 and Lewis 170 showed ventricular standstill 
with no definite idioventricular rhythm. No graphic evidence was 
presented in Case 1 of Mackintosh and Falconer 19 to establish the 
transient nature of the complete heart block which developed the 
day after admission and persisted. In Case 2 of the same authors, 
however, there was sufficient evidence to warrant its inclusion in 
this series. The case report by Cohn, Holmes, and Lewis 5 contained 
two tracings, both of which showed only a high degree of partial 
block. In a case reported by Wiison and Robinson 51 normal con- 
duction was not established until long after the complete heart 
block had disappeared. 

The more important data of the acceptable 12 cases and of the 
present case have been tabulated for convenience in Table 1. This 
table needs no further explanation other than to mention that some 
of the data have been estimated from the published tracings when 
such data were not specifically mentioned in the text. 

Pathology. The heart was examined after death in only 4 cases 
of this series. In the case of Gager and Pardee 8 a calcified 
ring was found around the left auriculoventricular orifice. The 
bundle of His was grossly normal but there was no histologic 
examination and consequently little of definite value is contributed 
by this report. Russell-Wells and Wiltshire 21 found a heart with 
calcified aortic cusps and a fibrocaleareous mass in the left upper 
ventricular septum. Histologically, the A-V node and the bundle 
of His were in immediate contact with this mass. The tissue of the 
node and bundle showed the effects of chronic inflammation and, in 
addition, there was an area showing the presence of subacute 
inflammation. The coronary vessels were not particularly sclerotic. 
These authors concluded that the encroachment of the mass plus 
fluctuating degrees of inflammation on the basis of an infectious 
endocarditis, type not determined, had been responsible for the, 
clinical findings. In the case reported by Yater and Willius, 34 






















Table 1— Cases op Paroxysmal Complete Heart Block. 
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a bar of calcium was found extending across the interventricular 
septum compressing the bundle of His. It was found histologically 
that a large portion of the bundle was invaded by fibrous tissue. 
At no point, however, was the conduction system entirely interrupted 
or an intact group of fibers was followed in every serial section, 
i here was moderate atheromatosis of the coronary arteries with 
constriction of some of the smaller branches. Wolferth and 
McMillan, < on gioss examination of their heart, found a small area 
of fibrosis in the septum near the branching of the bundle of His. 
Histologically, there was interstitial fibrosis with a very slight 
amount of early calcification involving the main branch below the 
A-V node and both bundle branches. The lesion, however, failed 
to destroy the bundle completely, for the posterior one-eighth re- 
mained intact and appeared normal. There was evidence of coronary 
sclerosis but grossly the lumina of the vessels were not narrowed. 

I he pathologic findings in Starling’s 27 case are mentioned here 
because reference to these will be made later. In this. case Lewis 176 
found, in addition to thickened calcified aortic cusps, a fibro- 
calcareous mass fixed to what had probably been the right anterior 
aortic cusp. This mass formed a saddle over which the bundle of 
His divided. Histological^, this mass had damaged the lower seg- 
ment of /the main bundle as well as the right and left branches. 
There was complete destruction of the conducting tissue in this area 
with replacement by fibrous tissue. The coronary arteries were 
found to be dilated and markedly sclerotic. 

In the case reported by Weiss and Ferris , 29 an esophageal diverti- 
culum was clearly shown to be the causative factor. With distention 
of the diverticulum by means of a rubber balloon there occurred 
ventricular standstill accompanied by an Adams-Stokes’ attack 
which was followed by an irregular idioventricular rhythm. With 
deflation of the balloon the rhythm returned to normal. Epineph- 
rine and ephedrine abolished the seizures but the complete heart 
block developed as before. There was no ventricular standstill, 
however, and the idioventricular rhythm became regular. Atropine 
abolished both the Adams-Stokes’ attacks and the complete heart 
block; the latter being replaced by a partial block as manifested by a 
moderately prolonged P-R interval. From these and other studies 
the authors concluded that a sensory branch in the adjacent vagus 
trunk was stimulated by the distention of the diverticulum and a 
vagovagal reflex ensued which caused a complete A-V dissociation. 

Case Report. On June 17, 1935, a 76-year-old widowed Lithuanian 
housewife was admitted to tiie Boston City Hospital. She had been m goo 
health for many years until 4 weeks before admission. At that time she 
began to have short sudden attacks of dizziness, heaviness m the head, 
momentary loss of consciousness with mild twitchings of the extremities 
followed by fleeting blindness. These attacks were not related to exertion, 
swallowing or changes in position. There was no cause to which she cou 
attribute them. The attacks became more frequent until she was having 
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5 to 7 daily. There were no other central nervous system or cardiorespira- 
tory symptoms. 

Aside from the cardiovascular system, the only positive physical findings 
(including the neurologic examination) were a divergent strabismus of the 
right eye with bilateral weakness of the internal rectus muscles (old), a 
palpable liver edge, and a moderate dorsal scoliosis. 

Cardiovascular System. The heart was not enlarged or displaced. The 
rate was 42 per minute and the rhythm regular. The heart sounds were very 
distant. In diastole there could be heard from one to two muffled sounds 
and these gave the definite impression of coming at regular intervals. It 
was also noted that the mitral first sound was occasionally louder than in 
the preceding beat. A soft systolic murmur was heard over the entire 
precordium, loudest at the apex. There was slight sclerosis and tortuosity 
of the peripheral vessels. The opthalmoscopic examination revealed slight 
vascular changes in the retinal arteries. The blood pressure was 115/40 mm. 
of Hg. 

Laboratory. The red blood cell count was 3,600,000 per c.mm. with a 
hemoglobin of 68% (S). The white blood cells were normal in number and 
type. Except for a few white blood cells, repeated urines were negative. 
The blood N.P.N. was normal. The blood Ivahn and Hinton reactions were 
negative. A lumbar puncture revealed normal pressure and dynamics; 
there were no cells; the spinal fluid protein was 34 mg.% and the colloidal 
gold curve 0123210000. The spinal fluid Kahn reaction was negative. 

Roentgen Ray Examination. Heart measurements: R.M. 4 cm.; 
L.M. 8.8 cm.; I.D.C. 30.1 cm.; G.Y.B. 4.8 cm. Interpretation: aorta 
tortuous and sclerotic. Old healed tuberculosis left upper chest. Spine 
shows marked dorsal scoliosis. 

Diagnosis. The patient was, at first, considered to be a case of chronic 
complete heart block with Adams-Stokes’ attacks. The day following ad- 
mission it was noted that the heart rate had risen to an unusually high level 
for an idioventricular rhythm. In addition, it was found that during this 
high rate the muffled diastolic sounds were absent and the heart sounds were 
loud and distinct in contrast to those found on admission. A paroxysmal 
heart block was suspected and two electrocardiograms taken on the day 
following admission revealed the unusual condition present. 

Electrocardiographic Tracings. The published electrocardiograms are in 
general typical of several taken during each phase of the patient’s course. 
Later electrocardiograms taken during chronic complete heart block, how- 
ever, did show the disappearance of the tendency toward left bundle 
branch block and the low amplitude of the Q-R-S complexes wiiich are 
present in Figure 3. In addition, a tracing taken in Lead 4 shou'ed an 
absent Q w r ave which strongly suggests an old coronary occlusion. 

The Effect of Atropine and Ephedrine. During a 4-day control period 
the patient recorded her seizures. There w r ere from 3 to 7 Adams-Stokes’ 
attacks daily with an average of 5 per day. Atropine (grs. 1/60) was then 
given 3 times daily for 3 days with no effect. Five days later ephedrine 
(grs. f ) was given 4 times daily and continued for 3 days (no toxic symptoms) 
with only 1 attack early on the day that this therapy w r as started. The 
dose of ephedrine was then diminished to grs. § three times a day, but since 
the patient began having attacks again the ephedrine w’as increased after 
4 days to the former dosage. This was continued for 10 days during which 
time the patient had no attacks. At the end of this period it was discon- 
tinued for the purpose of special electrocardiographic studies with atropine 
and ephedrine. 

At the time when these studies were made it was not realized that the 
complete A-V dissociation had become permanent. When atropine 
(grs. 1/60) w r as injected intravenously' the auricular rate rose from 72.4 to 
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7 7 be ? ts ? er r p mute f nd the ventricular rate rose from 37.5 to 38.7 beats 
per minute. An acceleration of the ventricular rate in complete heart block 
alter the injection of atropine correlates with Gilchrist’s 12 findings. After 
. ® ejection of ephedrine (grs. f) intravenously there was no change in 
either the auricular or ventricular rates. 

Outcoine. Ephedrine was never resumed and when the patient was last 
seen in December, 1935, 5 months after the discontinuance of ephedrine, 
she had had no Adams-Stokes' attacks and her heart had continued to beat 
within a range of 28 to 35 beats per minute. 


Comment.. Wlieu. the graphic tracings in this case are correlated 
with the clinical findings a definite sequence of events is suggested. 
The patient passed through a period of approximately 6 weeks 
during which time normal rhythm alternated with complete heart 
block. There was ventricular standstill with Adams-Stokes’ 
attacks probably during the transition from normal conduction to 
complete block. 

Since atropine did not abolish the Adams-Stokes’ seizures during 
this pei’iod it can be concluded with a fair degree of certainty that 
the vagus played no significant role in the fundamental mechanism 
of this case. The results with ephedrine demonstrate that unusually 
large doses of this drug are at times necessary to irritate the ventricle 
sufficiently to enable .it to assume an independent pacemaking 
function in time to prevent the occurrence of Adams-Stokes’ attacks. 

The basic lesion, apparently organic, was progressive and finally 
destroyed, at least functionally, an entire section of the bundle of 
His, thus establishing a chronic complete A- V dissociation with an 
ectopic ventricular pacemaker. With the establishment of a stable 
ventricular pacemaker, the transitional period between complete 
auricular and complete ventricular control disappeared. Thus, the 
immediate cause of the Adams-Stokes’ syndrome was abolished and 


there resulted a spontaneous symptomatic cure. 

Form of the Transition. To obtain graphic records in these cases 
of the transition from one degree of conduction to another is obvi- 
ously difficult and, for the most part, a matter of chance unless the 
attacks are frequent or can be induced. None were obtained in the 
present case. However, in this series, there were 4 cases in which 
such tracings were obtained. 

In Case 2 of Mackintosh and Falconer the change was abrupt 
from normal conduction to a ventricular standstill which was then 
followed by an irregular idioventricular rhythm. The transition 
back to normal was accompanied by a high degree of partial block. 
Weiss and Ferris found that the abruptness with which the pressure 
was raised or lowered in the esophageal diverticulum of their patient 
was the factor determining the presence of partial block in the 
transition With a slow change in pressure a partial block developed; 
with a sudden change there was an abrupt transition from normal 
conduction to a ventricular arrest. In the case reported by Cheer 
and T’ang the 4 idioventricular beats were preceded by ' entncular 
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standstill and followed by an abrupt transition to normal conduction 
with a rapid rate. A tracing published by Wolferth and McMillan 
showed a 2 to 1 block with a normal P-R interval shifting to complete 
A-V dissociation without an intermediate ventricular standstill 
and presumably without an Adams-Stokes’ attack. 

From these few graphic observations it would seem that the 
ventricular standstill and syncope occur after the sudden cessation 
of normal rhythm and persist until an idioventricular rhythm is 
established. The last observation, however, shows that the transi- 
tion from normal to an idioventricular rhythm by means of 
an intermediate high-grade block may not be accompanied by 
-ventricular standstill or an Adams-Stokes’ attack. There is also 
the possibility of ventricular standstill with symptoms occurring 
during the course of the idioventricular rhythm. The return from 
complete heart block to normal conduction is variable but probably 
not accompanied by asystole or syncope. 

Clinical Features. Several clinical facts in recurrent complete 
heart block which are important diagnostically and therapeutically 
should be emphasized. The possibility arises that paroxysmal 
complete heart block may not be an uncommon precursor of complete 
heart block. Consequently, a paroxysmal complete heart block 
should be suspected in all cases of Adams-Stokes’ syndrome, par- 
ticularly early in the disease. The finding of a relatively high pulse 
rate in a case of complete heart block is strong evidence that an 
intermittent block may exist. The periodic appearance and dis- 
appearance of diastolic muffled auricular systolic sounds which may 
be accompanied by marked differences in the intensity and dis- 
tinctness of the heart sounds furnish valuable clinical clues for the 
diagnosis of this condition. Electrocardiograms must be taken to 
establish a definite diagnosis. Although certain drugs may abolish the 
Adams-Stokes’ attacks in these cases, the possibility of the estab- 
lishment of a permanent complete heart block with the spontaneous 
disappearance of the syncopal seizures should be kept in mind. 

Pathogenesis. There are various factors capable of causing varia- 
tions in auriculoventricular conduction. All of these are not clearly 
understood. That complete A-V dissociation with an idioventricular 
rhythm can be established through vagal stimulation alone has been 
clearly shown in the case studied by Weiss and Ferris. That vagal 
stimulation can also be a contributory factor in the presence of 
organic disease is strongly suggested in Starling’s case by the 
association of ventricular standstill and Adams-Stokes’ attacks with 
swallowing, and the abolition of the seizures with atropine. Lewis 
pointed out a significant fact in this case, viz., that although results 
with atropine may give evidence that the vagus is responsible for the 
occurrence of transient complete block, it cannot be definitely 
concluded from this test that the vagus is the only factor involved. 
The vagus factor is again strongly suggested in Case 2 of Mackintosh 
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and Falconer since relief of symptoms was obtained with atropine. 

. e marked alternating changes in A-V conduction which occa- 
sionally accompany the two phases of Cheynes-Stokes respiration 
are also best explained on a vagal basis. Pathologic involvement 
of the vagus nerve has in itself been given as a cause of heart block 
m several cases. 14 ’ 20 

Gallemaerts 9 reported a remarkable case in which a transient 
complete heart block was definitely associated with orthostatic 
changes. His patient developed a temporary complete block with 
Adams-Stokes attacks when the position was changed from recum- 
bent to sitting or standing. The only other abnormality of conduc- 
tion in this case was the constant finding of a slightly prolonged 
P-R interval (0.24 second). Atropine had no effect. Lutembacher 18 
reported a similar case in which a partial heart block was associated 
with orthostatic changes. Alexander and Bauerlein 1 reported a case 
in which an irregular rhythm with a rate of 42 beats per minute and a 
P-R interval ranging from 0.24 to 0.40 second in the supine position 
is changed to a regular rhythm with a rate of 94 and a P-R interval 
of 0.24 second when the patient is within approximately 15 degrees 
of the vertical position. The attacks of dizziness and the high 
degree of partial heart block have been relieved by atropine. Such 
findings offer much in the way of interesting speculation as to the 
factors responsible for fluctuations in auriculoventricular con- 
duction. 

A recurrent transient degree of inflammation in the bundle of His 
may possibly best explain the fluctuations in auriculoventricular 
conduction in Cases 10 and 12. In view of the calcification found at 
the aortic orifice at postmortem, subacute inflammation, although 
present, is not necessary to explain the clinical picture in Case 4. 
From the clinical findings in these cases and the postmortem findings 
in Case 4 the etiology of any inflammatory changes is not clear. 
The assumption of a rheumatic etiology is possibly warranted be- 
cause of indirect evidence that it may have existed in these cases 
and because of the known fact that this disease has a particular 
affinity for the conduction system. However, from the evidence at 
hand this assumption cannot be made with any degree of assurance 
and, as a result, it seems only safe to say that complete heart block 
alternating with normal rhythm may result from infection. I urther- 
more, whether or not recurrent transient degrees of inflammation 
can cause this condition without there being another factor damaging 
the bundle of His, as in Case 4, can only be determined by further 
pathologic evidence in such cases. > . 

There is an additional and larger group among these cases in winch 
another common etiologic mechanism may be postulated (Cases 
1, 2, 3, 5, 7, 9 and 13). This group for the most part includes 
patients of advanced years who have direct or indirect evidence o 
arteriosclerosis. 
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Norris in his discussion of Earnshaw’s 28 case suggested the basis 
for the ensuing explanation of the fluctuating function of auriculo- 
ventricular conduction in this group. These cases probably have an 
organic process partially destroying a portion of the A-V node or 
main bundle. That the organic lesion in this group is usually either 
a fibrocalcareous mass at the base of the aortic valve, or an area of 
fibrosis due, most likely, to a coronary infarction of greater or less 
degree, is made quite probable by the fact that such findings are 
not uncommon in the hearts of individuals of this age group. In 
addition, these lesions are among the most frequent pathologic 
findings in complete heart block and in the present group. The 
literature on complete heart block due to fibrocalcareous lesions 
has been recently summarized by Yater and Cornell. 33 

The tone of the remaining undamaged conducting fibers deter- 
mines the degree of auriculoventricular conduction. As long as the 
tone of these fibers is maintained by adequate nourishment they are 
able to transmit auricular impulses in a normal manner. However, 
as soon as changes in the local circulation occur which depi'ive these 
fibers of adequate metabolic exchanges, a partial or complete block 
develops. The extent of the block will depend upon the amount and 
duration of the nutritional impairment. Geraudel 10 in recent years 
has offered pathologic evidence that certain cases of heart block 
may be on a circulatdry basis. He reports 2 cases of complete heart 
block, one of which was intermittent, in which serial sections of the 
conducting system showed no lesion. In both of these cases, how- 
ever, he demonstrated a definite arteriosclerotic narrowing of the 
artery leading to the bundle of His. 

If the organic lesion is progressive a section of the main conducting 
system will eventually be destroyed and a permanent complete 
heart block will be established. In this connection, however, as 
well as in the chronic block which developed in the present case, it 
must be remembered that discrepancies exist between the function 
of auriculoventricular conduction and the extent of the histologic 
damage in the bundle of His. Apparently permanent and, certainly, 
long periods of complete heart block have been observed in cases 
which showed partial or no destruction of the conducting 
system. 10 ' 15 - 16 ' 21-23 

Summary. 1. The literature of recurrent complete heart 
block alternating with normal conduction and accompanied by 
Adams-Stokes’ syndrome has been examined critically. Of 20 
potential cases discovered in the literature, 12 have been accepted 
as complying with the criteria established. The important clinical, 
pathologic, and electrocardiographic data of these cases have been 
summarized. 

2. A case, a woman aged 78, with Adams-Stokes’ syndrome, is 
presented in which, as shown by electrocardiographic evidence, 
complete heart block alternated with normal rhythm and conduc- 
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tion. The results with atropine demonstrated that the changes 
probably occurred independent of any vagus effect. This case 
ultimately developed a chronic complete block with the spontaneous 
disappearance of the syncopal attacks. ' 

3. The form of the transition from one degree of conduction to 
another, as shown by graphic tracings, is summarized. 

4. The practical diagnostic and therapeutic considerations of this 
condition are emphasized. 

5. The pathogenesis of paroxysmal complete heart block is dis- 
cussed. It is probable that the majority of cases are on an arterio- 
sclerotic basis and that either a fibrocalcareous mass or fibrosis due 
to coronary sclerosis partially damages the bundle of His. The 
fluctuating character of the conduction in .these cases is probably 
determined by temporary variations in the local circulation to the 
remaining intact fibers. 

It is a pleasure to acknowledge my appreciation to Dr. Soma Weiss, of the Boston 
City Hospital, and Dr. Paul D. White, of the Massachusetts General Hospital, for 
their interest and advice in the preparation of this manuscript. 


Addendum.— While this report was in press an additional case has been observed. 
A 57-year-old male was admitted to the Massachusetts General Hospital, complain- 
ing of 3 to 10 fainting attacks daily for a period of 2 months. Until this illness he 
liad been in good health for many years. There were no cardiovascular symptoms. 
Physical examination was negative except that at times a slow heart rate (35 to 
45 beats per minute) accompanied by auricular sounds was present. The electro- 
cardiograms showed complete heart block (Q-S 0.07) alternating with normal rhythm 
(P-R 0.17, Q-S 0.07). Repeated trials of carotid sinus stimulation during normal 
rhythm caused slight sino-auricular slowing without alteration in the P-R interval, 
but failed to produce auriculoventricular block. While on the ward his heart rate 
fluctuated between 35 and 100 beats per minute. These fluctuations in rate and his 
attacks became progressively less frequent. At the end of 2 weeks a heart rate of 
35 to 40 per minute seemed permanently established and his attacks ceased. When 
seen a month after discharge his heart rate was 35 beats per minute and there had 
been no recurrence of the attacks. 

In a recent report Gilchrist (Brit. Med. J., 1, 203, 1037) states that he has observed 
8 cases of this type.. Only 2 of these are reported in detail. 
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Paroxysmal auricular tachycardia frequently occurs in subjects 
without demonstrable cardiac lesions and with a normal or fair 
degree of cardiac reserve. Even in such cases effective treatment is of 
practical importance, not only because the unexpected appearance 
of the attacks often results in demoralization of the patient, but also 
because the condition often interferes seriously with his occupation 
unless the attacks can be promptly checked. 

A number of therapeutic measures are alleged to have beneficial 
effects in the treatment of paroxysmal auricular tachycardia. 
White 10 states, however, that “the very fact that there are many 
different drugs and therapeutic measures recommended for the im- 
mediate treatment of paroxysmal tachycardia shows that there is 
not one really satisfactory treatment.” The purpose of this com- 
munication is 1, to demonstrate that ipecac is a suitable agent for 
the relief of the attacks, and 2, to analyze the underlying principle 
in the treatment of paroxysmal auricular tachycardia. 

Among the therapeutic measures advocated are rest, induced 
sleep, bending, turning of the head, stooping with the head low, 
pressure over the “vagus,” the carotid sinus or the eyeballs, and 
induction of “Valsalva” or “Muller” experiments. Digitalis, 
strophanthin, quinine, quinidine, morphine, apomorphine, acetyl- 
choline and acetyl-/3-metbylcholine are some of the drugs used. Any 
of these measures may be effective in one patient but not in another, 
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and a measure previously beneficial may have to be intensified in 
order to abolish subsequent attacks, or may even become ineffective. 

that the vagus nerves play an important role in paroxysmal 
auricular tachycardia has been appreciated for some time. Practic- 
ally all measures capable of abolishing paroxysmal auricular tachy- 
cardia possess also the characteristic of increasing the cardiac vagal 
tone. It is known that paroxysmal auricular tachycardia results 
from the sudden activation of an ectopic focus in the auricle, with or 
without circus movements. Such an ectopic auricular pacemaker, 
by its faster inherent rate, gains control of the cardiac cycle. In 
order to reestablish normal sino-auricular rhythm, one can therefore 
attempt to reduce the excitability of the auricular myocardium with 
drugs such as quinine or quinidine. These substances, however, 
are more effective in preventing the attacks than in abolishing them. 
The most effective way to eliminate the activity of the ectopic focus 
and to reestablish normal rhythm is through the induction of power- 
ful vagal inhibition of the auricles. Hence, the problem of the 
treatment of paroxysmal auricular tachycardia is to a large extent 
identical with the problem of increasing the cardiac vagal tonus. 

The Use of Ipecac. Some 10 years ago, in the search for a simple 
and effective vagal stimulant for the treatment of paroxysmal 
auricular tachycardia we selected ipecac, since it is known to contain 
several alkaloids with emetic effect, which act both peripherally and 
centrally. 26 

We have used ipecac in 11 cases,* ranging in age from 16 to 54. 
In 4 cases rheumatic and in 1 case hypertensive heart disease was the 
underlying cause of the attacks, and in 6 cases no organic heart 
disease could be detected. The diagnosis of paroxysmal auricular 
tachycardia w r as usually confirmed by means of electrocardiographic 
tracings. In addition to these patients personally treated, we know 
of a large group of patients treated successfully by other physicians. 


Dosage. From 1 to 4 drams (4 to 16 cc.) of syrup of ipecac administered 
orally proved to be the minimal effective dose. If an initial dose of 1 to 2 
drams produced no vomiting or the desired effect, the dose was repeated in 
45 minutes. Fresh and potent preparations should be used in view of the 
fact that considerable variation exists in the potency of various specimens 
- 0 f the syrup tested. While we have not used other ipecac preparations, they 
may well be equally efficacious. 

Results. In all our cases this medication proved to be effective. 
In 1 case, however, doses of 1 and 2 drams, which relieved several 
attacks while the patient was under our observation, were later 
claimed to be ineffective. The physician reporting this lack ot re- 
sponse failed subsequently to administer larger amounts; hence one 


* Since this paper was submitted for publication we have treated 3 additional 
patients successfully with ipecac. In 2 of these patients no orgame heart due 
was present and the attacks followed surgical manipulation of the liteiu- 
third* patient, rheumatic heart disease with mitral stenosis was present. 
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cannot state whether or not the drug failed. We know of 2 additional 
cases treated by others in which it was claimed that the medication 
was ineffective. Our observations indicate that, just as with other 
drugs used in the treatment of paroxysmal auricular tachycardia, 
the dosage may have to be raised with progressive severity of the 
seizures in the same patient, and the effective dosage varies con- 
siderably for different patients. 

Following the administration of the effective dose, nausea and 
vomiting usually developed within 10 to 45 minutes. Simultane- 
ously, preceding or following the retching or vomiting, the heart 
rate slowed down rather abruptly, and finally changed to normal 
sinus rhythm. We have had opportunity to hear the rapid heart 
sounds and to feel the rapid pulse change rather abruptly to a rate 
of 40 to 60, associated with loud heart sounds, full pulse and some 
sinus irregularity (" vagal beats”). One to 2 minutes thereafter a 
somewhat more rapid and a regular sinus rhythm became estab- 
lished. The fact that vomiting was induced but the attack was not 
abolished does not necessarily indicate failure of the medication. 
We have observed instances in which mechanically induced vomiting 
or vomiting induced with 1 dram (4 cc.) of syrup of ipecac failed 
to abolish the tachycardia, while subsequent administration of 2 
drams (8 cc.) or more stopped the attack. Our experience indicates 
that usually the dose should be raised until vomiting occurs, but the 
minimal emetic dose may still be inadequate for the reestablishment 
of sinus rhythm. In some cases, local irritation from the stomach 
precipitates vomiting and eliminates the medication before it can be 
absorbed. For reestablishment of sinus rhythm the more powerful 
combined peripheral and central vagal stimulation is often required, 
and this can be induced only with higher dosage. Such higher dosage 
is often followed by a sensation of nausea and other evidences of 
parasympathetic stimulation of from 1 to 4 hours’ duration. 

Once the dosage of ipecac is established, it can be used by the 
patient without hospitalization or medical supervision. This not 
only represents an economic advantage, but is helpful in alleviating 
the constant dread of attacks and of isolation from a physician. 
The fact that the nausea and vagal stimulation in general last for 
some time, depending on the dosage, makes the effect of the drug 
more secure. Measures which stimulate the vagus for a short time 
frequently slow down the heart only temporarily and they fail to 
abolish the attack regularly. With the exception of weakness 
accompanying the nausea, and mild diarrhea, no untoward effects 
have been observed in the patients treated personally. We know 
of a patient treated in another institution who was relieved of an 
attack of paroxysmal auricular tachycardia but subsequently de- 
veloped peritonitis. Autopsy revealed a ruptured subdiaphragmatic 
abscess. In this very unusual case it was assumed that the vomiting 
was responsible for the rupture of the previously unrecognized 
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abscess. Since the drug is administered orally, its emetic effect is a 
safeguard against toxic overdosage. 

\\ e have made no study of the efficacy of ipecac as compared with 
other measures. In all our cases, however, some of the other 
methods, such as calisthenic motions, pressure on the carotid sinus 
and over the eyeballs, and mechanically induced vomiting, had 
failed. In addition, drugs such as digitalis, morphine and a cetyl-ft- 
methylcholine had also been used in some of the cases before ipecac 
was administered. Our experience with aeetyl-/J-methylcholine is 
similar to that of Starr. 5 In several instances the dosage had to be 
raised to a level which was associated with alarming transient 
manifestations. We believe, however, that ipecac should be used 
only after the simpler physical measures have failed. 

It should be recalled that drugs such as morphine, apomorphine, 
digitalis and acetyl-/3-methylcholine, which frequently abolish 
paroxysmal auricular tachycardia, often produce nausea or vomit- 
ing. This emetic action depends in part upon vagal stimulation. 
Thus in all these measures the basic underlying mechanism may well 
be the same, namely, vagal stimulation. 

Mackenzie 311 makes no mention of ipecac in the treatment of 
paroxysmal tachycardia. In reporting Case 68, however, a 27-year- 
old man suffering from “paroxysmal tachycardia probably due to 
auricular flutter,” Mackenzie mentions that this patient had been 
using wine of ipecac for some years before he learned about it in 1910. 36 
Mackenzie subsequently observed the efficacy of this treatment in 
the patient. It is almost certain that this case was an instance of 
paroxysmal auricular tachycardia rather than of auricular flutter. 
Schilder, 4 in 1934, advocated the induction of vomiting in the 
treatment of paroxysmal auricular tachycardia. He has successfully 
used a 1% solution of copper sulphate, of which he administered a 
“spoonful” at 5-minute intervals until the onset of vomiting. He 
mentions that at times one observes beneficial results with ipecac. 
These are the two casual remarks on the use of ipecac in paroxysmal 
auricular tachycardia that we were able to find in the literature. 


Case Reports. Case 1. — A surgeon of 54 was seen in consultation in May, 
1932, because of increasingly frequent attacks of paroxysmal tachycardia. 
He had had no important infections in j'outb except typhoid fever at the 
age of 15 and severe sore throats, for which his tonsils were removed when he 
was 40. At college it was discovered that he had a heart lesion which, when 
he was first seen by us in 1932, was found to be rheumatic aortic regurgita- 
tion with moderate cardiac enlargement. On Roentgen ray examination the 
aorta was found to be greatly dilated, probably as a result of the aortic 
regurgitation. In spite of the cardiac lesion he had always been very active, 
both professionally and as a sportsman, being up to the present time a cup- 
winning golfer. He had had his first attack of paroxysmal tachycardia S 2 
years a|o, and several of these attacks had occurred at intervals of several 
months or years. When seen the first tune he was having an attack of rapid 
regular heart action at a rate of 160, which had persisted for 24 hours, no 
previous attack had lasted for more than 8 hours. Electrocardiogram 
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showed paroxysmal taclwcardia with left axis deviation and slight slurring 
of the Q-R-S complexes. The attack ended spontaneously a few hours later. 

During the next 3 years various measures were tried to prevent the 
attacks— quinidine (from 3 to 9 grains a day), digitalis, sedatives, purine 
derivatives; reduction of coffee, tea, tobacco, alcohol and golf; removal of 
foci of infection; colonic irrigations; and the study of basal metabolism and 
possible allergic factors by skin tests. In October, 1934, he began to have 
anginal pain on exertion and this became so uncomfortable whenever 
attacks of paroxysmal tachycardia were present that it was necessary to 
give him morphine with each one. The attacks lasted on an average for 
13 hours, and he was finally put to bed for several weeks to regain cardiac 
reserve. Following this, he was able to continue his work, with very re- 
stricted exertion. The attacks were frequently repeated, one lasting 70 
hours when he was on a West Indian cruise. His plans were disrupted by 
these attacks and he was continually apprehensive lest one appear. Attacks 
frequently came on early in the morning, required morphine and the in- 
stallation of a trained nurse in the home, and, at best, would keep him away 
from his practice for from 1 to 5 days. It became impossible to rely on 
quinidine because of the onset of tinnitus and a sensation of fullness in the 
head when only 3 grains a day were given. 

On April 1, 1935, an attack started after breakfast and he was instructed 
to induce vomiting by putting his finger down his throat, a procedure which 
he could do with ease. Vomiting occurred but the tachycardia persisted. 
Stimulation of the carotid sinus was attempted with no effect as far as the 
tachycardia was concerned, but with the production of a rather disturbing 
attack of scotoma, hemianopsia, and slight numbness of the right arm lasting 
about 20 minutes. Three doses of mecholin, 7, 7 and 15 mg., given sub- 
cutaneously at 15-minute intervals, caused flushing of the face, pressure in 
the chest, thumping of the heart and a drop in blood pressure from 135 mm. 
to 80 mm. systolic. It was thought unwise to continue with larger doses 
since the beneficial effect from mecholin is usually secured coincidentally 
with the fall in blood pressure. Syrup of ipecac was then suggested. Two 
drams were given, 30 minutes later 4 drams, and 15 minutes thereafter 8 
drams. After several waves of severe nausea active vomiting and retching 
occurred, and at this moment the attack stopped, the pulse rate returning 
to 80. 

On May 2, 1935, an attack started which was terminated in 20 minutes 
by the patient himself, who immediately took 4 drams of ipecac. Retching 
continued for 45 minutes. On June 1 this was repeated, the attack 
being ended at 7 o’clock, 10 minutes following onset, by the use of 4 drams, 
and he was able to operate at 9 o’clock. 

Since that time ipecac has been used successfully by this patient approxi- 
mately 40 times. The demonstrable saving of heart beats in the first year 
was estimated as being in the neighborhood of a million. In the presence 
of organic heart disease the importance of this is obvious. 

Case 2.— A 22-year-old theatrical worker entered the hospital in February, 
1927, having been admitted before on several occasions with paroxysmal 
auricular tachycardia, as indicated by the electrocardiograms. The physical 
examination revealed no abnormality of the cardiovascular system. Previ- 
ous attacks were usually relieved by stooping. The present one lasted for 
6 days and could not be relieved by physical measures. Quinidine, grains 3, 
every 3 hours for 6 doses, and intravenous strophanthin, grains 1/120, 
failed. Spontaneously induced vomiting also remained ineffective. Three 
drams of syrup of ipecac produced severe nausea and vomiting and 50 
minutes later the attack ceased. The heart rate dropped from between 210 
and 220 to 80. Two months later the patient returned with a similar 
attack. Administration of ipecac again promptly relieved the tachycardia. 
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' SS-ycar-oJd housewife was observed in 1928 with an “attack 

of palpitation. She had had similar attacks on several occasions, lasting 
from several hours to several days, and associated with precordial distress* 5 
radiating to the left arm. Physical examination (including the arterial 
pressure) was normal. The patient was observed during several of these 
attacks. Electrocardiograms revealed paroxysmal auricular tachycardia 
with a rate of 200 or over. The Q-R-S interval was 0.06 second and the 
1 waves were upright in all leads. Induced vomiting and morphine 
(grams - 8 ) subcutaneously were ineffective. Full digitalization of the 
patient produced nausea and vomiting, and with the onset of these symp- 
toms the attack stopped. The patient continued to vomit and remained 
nauseated for 24 hours. An electrocardiogram taken subsequently revealed 
sinus rhythm with a rate of 50. A subsequent attack of tachycardia was 
relieved one-half hour after the administration of 2 drams of ipecac. The 
change in rhythm occurred simultaneously with the onset of retching. 

Case 4.— A 16-year-old student was first admitted in 1930, and again on 
numerous occasions with attacks of rapid heart rate associated with mild 
precordial pain, dyspnea, and feeling of coldness in the hands and feet. 
These attacks came on d;iy or night. There was a history of rheumatic 
fever Physical examination revealed malar flush; the apex impulse was 
prominent with s 3 'stolie thrill and murmur over apex; the maximal left 
border was 11 cm. in the fifth space'. Roentgen ray examination revealed 
rheumatic deformity of the heart. The arterial pressure was 90/60. Elec- 
trocardiograms on several occasions indicated paroxysmal auricular tachy- 
cardia with a rate of 200 or over. Following the attacks there was a sinus 
rhythm with a fate of 70 to 80, Q-R-S interval 0.12 second, P-R 0.24, high P, 
and P 2 . 

The patient was observed in several attacks. The earlier ones were 
relieved by straining, bending or other bodily calisthenics, but later ones 
failed to respond to these measures, or to carotid sinus pressure or induced 
vomiting. One or 2 drams of syrup of ipecac regularly relieved these attacks 
within 15 to 30 minutes. 

In 1935, the patient was observed by a physician who reported that 1 
dram of ipecac, which had previously been effective, now failed to control 
the attacks. No larger dose of ipecac was administered ; instead, the efficacy 
of acetyl-jS-methylcholine was tested. On one occasion a total of 52 mg. 
of acetyI-/S-methylchoIine was given in divided doses. Following this, 
rather alarming symptoms developed, associated with transient cardiac 
standstill, and simultaneously the attack stopped._ 

Case 5. — A 19-year-old student was observed in November, 1933, com- 
plaining of pain in the left chest of 2 days’ duration. Physical examination 
revealed no abnormality of the cardiovascular sj'stem. Blood pressure was 
120/70. During attacks the heart rate was 200 to 220 per minute and elec- 
trocardiogram showed paimysmal auricular tachycardia. Two attacks 
were relieved by pressure on the eyeballs. This measure, as well as pressure 
on the carotid sinus, was ineffective in a third attack. _ Administration ol 
2 drams of sjTup of ipecac abolished the attack in 18 minutes. Ipecac has 

been used in subsequent attacks, with relief. . ' 

Case 6. — A 23-j'ear-old man entered the hospital m November, 1932, 
with the complaint of attacks of forceful, rapid heart beat during the past 
6 years. These attacks were precipitated mainly by nervous strain and 
usually started with a sensation as if the heart was flopping over. The 
rate became rapid, “ about 200." Simultaneously there was a sensation of 
light-headedness, of vertigo, ’of a lump m the throat and of choking 
The attacks ended abruptly after 6 to 12 hours; in some lie experienced pr 
cordial pain, radiating to the back. Physical examination was negatnc. 
The patient was not observed in an attack while in the hospital. B 
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attacks the electrocardiogram was normal except for the diphasic T 3 . The 
clinical diagnosis of paroxysmal auricular tachycardia was made and the 
patient was advised to take 1 or 2 drams of syrup of ipecac in case of an 
attack. During the following 14 months he had 6 attacks, each of which was 
promptly relieved within one-lialf to three-quarters of an hour after taking 
ipecac. 

Case 7. — A 29-year-old technician was observed between 1931 and 1934. 
He had a history of rheumatic fever, and complained of attacks of palpita- 
tion, rapid heart action and precordial distress. Physical examination 
revealed an aortic insufficiencj r with enlargement of the heart. The blood 
pressure was 160 to 170 over 70 to 80 mm. Hg. The blood serologic 
tests were negative. Electrocardiograms showed paroxysmal auricular 
tachycardia. In March, 1931, the patient developed an attack of paroxys- 
mal auricular tachycardia with a rate of 180 to 210, which lasted for several 
days. Various physical manipulations, as well as the administration of 
quinidine, gave no relief. Oral administration of 2 drams of syrup of ipecac 
subsequently induced vomiting in 30 minutes and simultaneously normal 
sinus rhythm was reestablished. 

In July, 1935, the patient entered the hospital with a similar attack, which 
had lasted over 12 hours. Fifteen minutes after the administration of 1 
dram of syrup of ipecac he became nauseated and vomited. Simultaneously 
the heart rate slowed down for a few minutes, but thereafter the tachycardia 
returned. About 15 to 17 minutes after another dram of syrup of ipecac, the 
patient vomited again, and simultaneously normal sinus rhythm returned. 
An electrocardiogram revealed sinus rhythm of 76 with premature auricular 
and ventricular beats. QRS was 0.12 second; P-R 0.28 second. 

Case 8. — A 20-year-old girl entered the hospital on December 15, 1931, 
complaining of attacks of palpitation and dyspnea. For 12 years she was 
known to have rheumatic heart disease. During the past 2 years she had 
experienced attacks of rapid heart rate associated with palpitation, dyspnea 
and a sensation of faintness. The heart was enlarged. There was a double 
murmur over the aortic area. The blood pressure was 150/0 mm. Hg. The 
blood serologic tests were negative. Among the various manipulations, 
pressure over the carotid sinus was the only one to relieve the attack. On 
two occasions the attacks were relieved T7 and 22 minutes, respectively, 
after the oral administration of 2 drams of syrup of ipecac. Relief coincided 
with the onset of severe nausea and retching. 

Case 9.— A 52-year-old laborer entered the hospital on Januarj’- 17, 1932, 
with the history of shortness of breath of 9 months’ duration and attacks of 
palpitation for 3 months. The heart was enlarged to the left and to the 
right. No evidence of valvular lesions was elicited. The arterial pressure 
was 180/100. He was observed in two attacks, which were revealed by 
electrocardiogram to be paroxysmal auricular tachycardia. Both attacks 
were relieved one-half to 1 hour after the administration of 2 drams of syrup 
of ipecac. Following tliis relief the electrocardiogram showed sinus rhythm 
with left ventricular preponderance. The rate was 94, the P-R interval 
0.16 second and the QRS interval 0.07 second. The T waves were upright 
in all leads. 

Case 10. — A 48-year-old housewife suffered from pernicious anemia 
associated with attacks of palpitation. On physical examination the heart 
was normal; the blood pressure was 110/80 mm. Hg. The electrocardio- 
gram indicated that the attacks were paroxysmal auricular tachycardia. 
The patient was observed in one of her attacks, which lasted for 4 hours. 
She became nauseated and vomited 3S minutes after the oral administration 
of 2 drams of ipecac. At the same time the heart rate dropped from be- 
tween 200 and 210 to from 80 to S4 and the patient was relieved. 
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Case 11. —A 19-year-old nurse was observed in May, 1931. She com- 
plained of attacks of precordial distress and palpitation. Physical examina- 
tion was negative. _ During the attacks the heart rate was over 200 per 
minute. Twelve minutes following the administration of 2 drams of syrup 
of ipecac the patient vomited and the heart rate dropped to 64, later rising 

to xrom ou to 84 per minute. Four subsequent attacks were relieved by 
lpGcac* ' 


The Relation of the Irritability of the Vagal Reflexes to the Principle 
of Treatment of Paroxysmal Auricular Tachycardia. Clinical and 
experimental evidence indicates that much variation exists in the 
tonus of the individual reflexes of the autonomic nervous system, 
both in health and in disease. The irritability and the motor effects 
of the same autonomic reflex exhibit considerable variation in normal 
persons. Increased motor tonus within the sympathetic nervous 
system often depends on hyperactivity of individual reflexes of the 
autonomic nervous system, rather than of the entire system. 1 In 
analyzing certain clinical manifestations of the hyperactive carotid 
sinus reflex, it has been stated: “What we consider as the vagal or 
other medullary center is, therefore, a condensed and busy relay 
station with some constant, but also with numerous continuously 
changing activities of sensory, and motor connections. Some of 
these active reflexes are innate; some develop with the evolution of 
the body; others are the result of training; and still others develop 
with disease.” 7 


Increased cardiac vagal tone depends on increased activity of 
vagal reflexes, rather than on local stimulation of the vagal motor 
nerve endings. The sensory-vagal reflexes influencing the heart are 
numerous. Patients have been observed in whom temporary cardiac 


standstill could be induced by a slight degree of stimulation of affer- 
ent endings of the intercarotid nerve within the carotid sinus, of 
trigeminal nerve endings within the orbit, of afferent vagal nerves 
in the throat, esophagus or stomach, or of afferent pleural 
nerves. 1,6 ' 7,8 In these patients hyperactivity of one of these 
autonomic reflexes waj> usually associated with a normal state of 
other reflexes. In a study of the carotid sinus reflexes it was also 
observed that even within the group of subjects with “normal 
responses” marked variations existed in the degree of cardiac slow- 
ing which could be induced by stimulation of the sinus. In some 
subjects, stimulation failed to induce inhibitory influence on the 
heart; in others, the slowing was slight and transient; and m still 
others it was marked. Moreover, the response of one carotid-sinus 
frequently differed from that of the other. 1,7 A similar variation m 
the reflex response exists in the behavior of the oculovagal reflex 

(Aschner-Dagnini phenomenon). 6 

Another instance of variation in vagal reflexes can be found in the 
behavior of vomiting. It is known that vomiting is always a reflex 
act, depending on peripheral stimulation of the medullary vagal 
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centers, on a primary increase of the excitability of these centers, 
or on a combination of these two factors. 2 ® The act of vomiting is 
often associated with hyperactivity of a number of vagal and 
parasympathetic reflex manifestations. The extent of these vagal 
manifestations, however, varies considerable depending not only 
on the etiology and mechanism of various types of vomiting, but 
also on the innate character of the autonomic nervous system of the 
subject. Both in animals 2 ®-® and in man, 1 ' 6 the same type of peripheral 
and central stimulation of the vagus system produces various degrees 
of increase in the cardiac vagal tonus. Some of the centrally acting 
vagal stimulants, such as morphine, apomorphine and medullary 
anoxia, have abolished attacks of paroxysmal auricular tachycardia 
in some but not in other subjects. In a study of vasomotor collapse 
induced with sodium nitrite, it has been observed that in normal 
subjects cerebral ischemia induces varying degrees of cardiac in- 
hibition. In some individuals no vagal inhibition was observed. 9 
Thus central vagal response to anoxia also shows marked individual 
variations. These considerations, as well as the experience we have 
gained with the use of central and peripheral emetics in the treat- 
ment of paroxysmal auricular tachycardia, indicate that the degree 
of cardiac vagal inhibition does not necessarily parallel thewagal 
action on the gastro-intestinal canal. One type of emetic may be 
capable of stopping an attack of paroxysmal auricular tachycardia, 
while another is ineffective. 

Central vagal inhibition of anoxemic origin plays a role in the 
spontaneous cessation of the attacks. Thus we have had the oppor- 
tunity to observe a 37-year-old patient without organic heart 
disease whose attacks during the past 25 years never lasted longer 
than from 2 to 8 minutes. With the onset of an attack her normally 
low arterial pressure of 90 to 100 mm. Hg systolic and 64 to 70 mm. 
Hg diastolic rapidly fell to between 40 and 60 mm. The attack of 
tachycardia of from 150 to 160 per minute was associated with 
dizziness, weakness, dimness of vision and profuse perspiration. 
When these manifestations became pronounced, and the blood pres- 
sure could barely be measured, she experienced sudden slow palpita- 
tion for from 10 to 20 seconds. The heart rate simultaneously 
dropped to from 30 to 40 per minute and thereafter a normal'sinus 
rhythm of 80 to 90 per minute became reestablished. Ilere’we’are 
dealing, then, with a self-regulatory therapeutic function of the body. 
The tachycardia results in reduction of the cardiac output, which, 
in turn, leads to medullary ischemia (vasovagal syncope), 9 causing 
central vagal stimulation and return of the sinus rhythm. 

These examples clearly indicate, then, that the sensory cardio- 
vagal reflex nerve endings and their central synapses can be stimu- 
lated in a number of ways'. The effectiveness of the stimulation 
depends, among other factors, on the normal “activity” and 
“tonus” of the specific reflex in the given case. If a reflex is 
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not active stimulation may be ineffective. In a healthy person 
some of the vagal reflexes may be ineffective, others normally 
active, while others may be relatively hyperactive. Thus in an 
individual with an active carotid sinus reflex, stimulation of the 
sinus will be an effective measure for inducing asystole, while 
stimulation of other afferent pathways of the vagus may be entirel y 
without effect. We have demonstrated that stimulation of the 
carotid sinus will abolish attacks in one group of patients with 
paroxysmal auricular tachycardia, but it will remain ineffective in 
another group. 7 The more developed the carotid sinus-cardiovagal 
reflex is, the more effective is the stimulation. This can be illus- 
trated by a case in which there was the unusual coexistence of a 
hyperactive carotid sinus reflex and paroxysmal auricular tachy- 
cardia. Through the courtesy of Dr. H. L. Blumgart we had the 
opportunity to observe a 57-year-old patient who, during the past 
20 to 25 years, has had attacks of palpitation, in recent years fol- 
lowed by giddiness and finally by syncope associated with rapid 
heart rate. In the beginning the attacks occurred once in 6 months 
and lasted for only 15 minutes, but they have gradually increased in 
frequency and in duration. During one of the attacks observed, 
the cardiac rate was 200 per minute. The rhythm was regular. 
The heart was normal in size. The arteries were sclerosed. There 
was no venous engorgement, cyanosis or peripheral edema. Pres- 
sure on either carotid sinus, but especially on the right, reduced the 
rate to 80. Continued pressure on the right sinus finally resulted in 
complete asystole, and in a rapid fall of the blood pressure to 80 mm. 
Hg. The patient felt faint and dizzy and his respirations became 
slow. Thus in this patient, as a result of the coexistence of paroxys- 
mal tachycardia and hyperactive carotid sinus reflex, it was possible 
to change the cardiac rate of 200 to a state of asystole. 

The marked individual variations in reflex excitability of the 
sensory-cardiovagal reflexes are, in our opinion, to a large extent 
responsible for the variability of response to the different measures 
advocated in the past for the treatment of paroxysmal auricular 
tachycardia. In view of the variations in the response of vagal 
reflexes, as well as in the central synapses, such variations in response 
are inevitable. As we do not possess methods to determine which 
type of sensory- vagal reflex is most effective for increasing the cardio- 
vagal tone in a given case, for practical purposes it remains essential 
to test the efficacy of several types of peripheral or central vagal 

stimulation. . , 

Summary. 1. Ipecac is a useful agent m the treatment ot 

paroxysmal auricular tachycardia. _ . . 

9 In 11 cases attacks were relieved following the oral administra- 
tion of doses of from 4 to 32 cc. (1 to 8 drams) of syrup of ipecac. 

3. The pharmacologic principle underlying this method ot treat- 
ment and the considerations to be observed in its application are 
described. 
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4. The relation of the physiologic state of the autonomic nervous 
system, and particularly of the sensory-vagal reflexes, to the effec- 
tive treatment of paroxysmal auricular tachycardia is discussed. 
The more powerful the vagal stimulus applied and the more in- 
creased the tonus of the specific reflex, the greater is the probability 
of therapeutic success. 

5. The pronounced variations in the tonus and in the irritability 
of the various cardiac inhibitory reflexes are the basic cause under- 
lying the variability of effectiveness of measures used in the treat- 
ment of paroxysmal auricular tachycardia. 
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ADULT SCURVY; STUDY OF THE URINARY OUTPUT OF 
CEVITAMIC ACID.* 

By Aaron Nisenson, M.D., 

INTERN, BETH ISRAEL HOSPITAL, 

AND 

Abraham G. Cohen, M.D., 

HOUSE PHYSICIAN, BETH ISRAEL HOSPITAL, 

* NEW YORK CITY. 

(From the Medical Service of Dr. I. W. Held.) 

Since 1928, great strides have been made in the purification, 
isolation, and synthesis of vitamin C. 

Szent-Gyorgi’s 230 - 6 original discovery of a strongly reducing sub- 
stance in the adrenal cortex of oxen, as well as in oranges and 
cabbages, was really the forerunner of the present researches. 
Szent-Gyorgi extracted this reducing substance from the adrenal 
and regarded it as an acid of the hexuronic series. Tillmans, 
ct a/., 24 " 5 trying to differentiate between true and artificial lemon 
juice, found that 2 to 6 dichlorphenol-indophenol was decolorized 
only by true lemon juice. They subsequently made the suggestion 
that the distribution of Szent-Gyorgi’s hexuronic acid in nature 
coincided with the distribution of vitamin C. Szent-Gyorgi and 

* Road, in abstract, at a meeting of the Section on Medicine, of the New Y r ork 
Academy of Medicine, May 19, 1936. 
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Mr e y • tien succeeded in curing guinea-pigs of scurvy with 
hexuromc acid. Finding that liexuronic acid also reduced dichlor- 
phenol-indophenol prompted them to suggest that the acid was 
identical with the reducing substance found by Tillmans in lemon 
juice. King and Waugh 1 * 1 - 6 stated that they obtained a crys- 
talline substance from lemon juice which showed antiscorbutic' 
properties and was similar in chemical and physical properties to 
hexuronic acid. The final establishment of liexuronic acid as vita- 
min C and the synthesis of the compound was established first by 
Haworth 10 and secondly by Reichstein, Grussner, and Oppernauer. 18 

In the last 3 years much work 5 - 13 - 17 lias been done on the urinary 
excretion of vitamin C, following Harris, Ray, and Ward’s 8 studies 
in 1933. 

_ I n a- person whose diet has been adequate in vitamin C, the quan- 
tity of urinary excretion of the vitamin, or as it is now called, cevit- 
amic acid, is constant from day to day and averages about 15 to 
33 mg. daily; Alimad 2 23 to 35 mg., Hawley 9 15 to 28 mg., Harris 
and Ray 8 30 to 33 mg. The greater the intake of vitamin C, the 
greater is the urinary excretion. If a test dose of 600 mg. is given, 

. there is considerable rise in excretion for the next 24 hours. If 
excessive amounts of vitamin are given for a considerable length of 
time, most of the excess is stored chiefly in the adrenals, pituitary, 
and liver, the remainder excreted until a point of complete “satura- 
tion” is reached. When this occurs, about 80% of all additionally 
ingested vitamin C is excreted, the fate of the other 20% being un- 
known. Thus the amount of test dose of 600 mg. excreted in a given 
patient at a given time depends upon the degree of saturation. If 
the excess intake is stopped, the urinary output falls to normal levels. 

If the patient is now placed on a vitamin C-free diet, he continues 
to excrete normal amounts for a time. In other words, the body 
slowly gives up its store. Eventually, if the patient is continued 
on a vitamin C-free diet, the urinary output will fall to very low 
levels until, with depletion of the' reserve, the excretion becomes 
negligible. 

Johnson and Zilva 13 gave a somewhat different definition of satur- 
ation. They showed that in patients with a previous history of low 
vitamin C intake there is an initial level below normal in urinary 
excretion of the vitamin. The response to the -test dose is not very 
great and not until several days of high intake have clasped does 
excretion begin to rise. And, final]}", not until an additional number 
of days passes, does it attain a constant level. These authors con- 
sidered a patient saturated when he reached this constant level. 
The length of time required to reach complete saturation is greater 
in people with a background of low vitamin C intake than in normal 

persons on the same dosage. . , , 

Youmans and his co-workers 29 have suggested that complete 
saturation does not indicate a normal degree of vitamin C storage 
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but rather an artificial state created by excessive intake. It seems 
fair to assume, however, that the excretion of about 30% of the 
test dose in. a patient indicates an approximately normal state. 

Case Report. M. R., a female, aged about 60, was admitted to this 
hospital on February 16, 1936, complaining of painful bluish areas on the 
surface of the body, especially the legs, of 10 days’ duration. Her family 
history was non-contributory. She had had her menopause 20 years ago. 
There had been -a previous admission 6 months before with complaints of 
fever and a generalized eruption. She remained in the hospital for 3 weeks, 
during which time her symptoms cleared up, and complete roentgenologic, 
serologic, and bacteriologic studies failed to reveal the nature of her ill- 
ness. She then remained apparently well until 10 days prior to the present 
admission when she began to develop painful ecchymotic areas on the knees, 
thighs and gluteal regions, associated with generalized muscle tenderness. 
No history of trauma could be elicited. Anorexia appeared. Several daj^s 
after the onset she had a spontaneous nose bleed of short duration. The 
next day she developed blueness over one eye. For the week prior to admis- 
sion there was swelling of the gums with tenderness, but no bleeding. There 
was no rnelana, hematuria, or hemoptysis. Further questioning revealed 
the fact that she lived alone. For the past year her food intake had con- 
sisted cliiefly of dairy products and soups; she had taken practically no 
vegetables, fruits, or meats. 



Fig. 1. — Subcutaneous hematoma on thigh. 


Physical Examination. Temperature, pulse and respirations were normal. 
She was an elderly woman in no apparent distress other than from pain in 
the lower extremities. Her mental condition indicated senile changes. The 
skin was dry, scaly, and atrophic. The lips and nail beds were slightly 
cyanosed. Numerous small purpuric areas were present on the skin surface. 
There were a number of large liematomata on both lower extremities, 
especially the left, where one large patch covered the entire inner and under 
aspect of the thigh (Fig. 1), and another the inner calf (Fig. 2). A similar 
lesion was located above the symphysis pubis. These were hard, brawny, 
and extremely tender. The retime were normal. All teeth were absent 
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except the stumps of the two lower central incisors. The gums were normal 
except around these two teeth where the}' weie swollen and hemorrha°ic! 
A small reddish spot was present on the right posterior pharyngeal wall. 
Examination of the heart, lungs, abdomen, and pelvis was essentially nega- 
tive. There was no glandular enlargement. A Parkinsonian tremor was 
present . 

Laboratory Data. Red blood cells 2,500,000 per cm, hemoglobin 58% 
(Sahli); white blood cells 3100, neutrophils 66%, unsegmented 2, lymphs. 
26, monos 6%; smear showed anisocytosis and slight poljmhromatophilia; 
platelets 186, 000 per cm; reticulocytes 2 6%; coagulation time 41 min- 
utes; clot retraction normal; bleeding time 3 minutes. The tourniquet test 
was markedly positive. The urine was negative. Blood Wassermann test 
was negative. Blood volume by Rowntree method 4235 cc. (103 cc. per 
kilo) ; plasma volume 3078 (75 cc. per kilo). Stools were negative for occult 
blood. Electrocardiogram was normal. Roentgen-ra 3 r s of the chest and 
long bones were normal. 



Fig. 2. — Subcutaneous hematoma on thigh and calf. 


Course. The laboratory data presented ruled out the primary blood dys- 
crasias. On the basis of the history and physical findings, together with the 
negative results of the blood examinations, the diagnosis of scurvy was 
made. After several days of observation and control studies, she was placed 
on a regime high in vitamin C content. This consisted partially of orange 
juice (containing IS mg. of cevitamic acid per ounce) and partially of 
cevitamic acid (Hoffman-La Roche) (Chart I). The patients geneial 
condition promptly began to improve; she became brighter, more alert, and 
interested m her surroundings. There were no fresh hematomata or purpuric 
spots: The old ones almost immediately began to clear up, and gradually 
disappeared. .The gum lesions also improved considerably. Her red blood 
count rose to 3,650,000 per c.mm., and hemoglobin to 73%;_the leukopenia 
persisted. The response to tourniquet test gradually diminished until it 
was only very, slightly positive. By the tenth day of treatment she was 
entirely cured, but remained for 7 additional days of study. 


As soon as the diagnosis was established, studies of the urinary 
output of cevitamic acid were begun. The method of urinary titra- 
tion used was Birch, Harris and Ray’s 6 modification of Tillmans 
determination. The urine was collected from 8 p.m. to 8 p.m’ in 
dark colored bottles to which 10 cc. of glacial acetic acid had 
been previously added. The dye (2 to 6 dichlorphenol-mdophenol) 
was standardized every 2 to 3 days against a known amount of 
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cevitamic acid. The urine was titrated 3 to 4 hours after voiding. 
Five-hundredths of a gram of dye were dissolved in a small amount 
of boiling water, and more boiling water up to 25 cc. was added. 
The resulting solution was filtered. A solution of accurately weighed 
cevitamic acid was titrated with the dye until the solution turned 
pink, thus standardizing the dye, 0.05 cc. of which usually equalled 
about 0.025 mg. of cevitamic acid. For titrating urine, 0.05 cc. of 
dye were placed in a test tube to which about 2 cc. of water were 
added. The dye was titrated with urine which was acid to litmus 
paper, until the red color of the dye changed to the color of the urine, 
a- little of the urine in another test tube being used for comparison. 
The 24-hour excretion of the vitamin could then be calculated. 



Chart I. — Daily urinary vitamin C excretion of case of scurvy and 3 controls. 


The results are tabulated in Chart I. Fo' the first 24 hours, on a 
control diet, the excretion was 1.75 mg. She then received a test 
dose of 600 mg. of cevitamic acid, given orally, followed by daily 
doses of 280 mg. for 8 days, and then 330 mg. for 8 more days. 
Despite these large doses, the daily excretion for 24 hours remained 
below 6.5 mg. On the twelfth day, a rise in the curve took place 
and higher levels of excretion were then maintained. At the time 
the rise occurred, the patient was symptomatically cured, and 
insisted upon leaving the hospital a few days later, thus preventing 
further studies which would have been desirable. 



68 


NISENSON, COHEX: ADULT SCULPT 


For contrast, the chart shows the output curves in a few controls. 

h U 7 e °L a case f P ernicious anemia, shows an initial output of 
14*4 mg. I he test dose of 600 mg. resulted in an excretion of 100 
.Thereafter, on 180 mg. daily, a high level of excretion was obtained. 
Curve II, of a case of inactive rheumatic fever, showed lower levels 
of excretion, but much higher than those of the scurvy patient. 
The short Curve III shows the response to the test dose -of 600 ms. 
of one of us (A. N.). ' 

Comment. From a diagnostic viewpoint, several features deserve 
comment. The hematomata were characteristic of scurvy in that 
they were hard, brawny, and extremely tender; this is known as 
“scurvy sclerosis”. 11 , is T] ie presence of hemorrhages in only those 
portions of the gums surrounding teeth is extremely characteristic, 
being stressed by such leading authors on scurvy as Hess, 11 Selle and 
Rosenberg, 20 Schultzer! 94 Roentgenologic changes in the bones 
and joints, while frequently seen in childhood scurvy, are rarely 
seen in the adult form. 


It is well established now, since Schultzer 153 in 1933 first cured a 
case. of scurvy with intravenous injections of cevitamic acid, that 
the latter substance alone, given orally or intravenously, is effica- 
cious in curing the disease. This was confirmed by Neumann, 115 
Brugsch, 6 Wentzler, 26 Goettsch, 7 Bell, 4 and Svensgaard 21 in infants 
and recently by Wright and Lillienfeld 2s and Bauke 3 in adults. 

Discussion. In reviewing the literature, we have found only 4 
cases of adult scurvy where similar studies were made. Wood, 27 
in 1935, reported a case in which the initial output was zero, com- 
pared to 53 mg. in a control; the output after the test dose of 600 mg. 
was 1.7 mg. in the scorbutic patient, compared to 231 mg. for the 
control. On 80 mg. a day, the patient showed clinical improvement, 
and was discharged after 12 days, during which time there was no 
vitamin C excretion in the urine. 


Since our studies were completed, Schultzer 196 has reported 3 
cases of scurvy in which very complete urinary studies were made. 
His results differ from ours in that his initial levels were either normal 
or somewhat subnormal though, in general, they ranged below his 
controls. Schultzer, himself, remarks that his initial levels are 
surprisingly high. He gave his patients daily doses of 300 mg. 
intravenously, 600 mg. intravenously, and 600 mg. oralh , respec- 
tively. His curves, showing the response to large doses of cer itamic 
acid,' are very similar to ours and show considerable evidence of 
unsaturation when compared to bis controls. The 3 cases reqtiirec 
a total of 9.5, 7, and 14.4 gm. of cevitamic acid over a period of o, 

2 and 3 weeks before “saturation” was reached, using the criteria 
of Johnson and Zilva “ In 6 controls, however, similar urinary 
responses were obtained after 5 to 7 days on 600 mg daily. In alt 

3 cases, marked clinical improvement was noticed after 2 to 3 da>s 
of high vitamin C therapy. - 
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Harris and Ray 17 found subnormal excretion in two scorbutic 
children with no appreciable increase in output after the test dose. 
After cure had been effected, excretion was normal, the test dose 
then resulting in excretion of a large percentage of the intake. 

In our scurvy case there is obvious evidence of tremendous unsat- 
uration, so much so that with an intake of almost 3.7 gm. of cevit- 
amic acid in the first 13 days, she practically excreted none. During 
this time her tissues were gradually storing the vitamin, so that on 
the 12th day she excreted about 18 % of her intake. In other words, 
she was now beginning to respond like a normal person. This she 
continued to do for the remaining 5 days of the study. Control I, 
however, showed a normal initial level, excreted 100 mg. of the 
test dose, indicating a normal degree of “saturation,” and then con- 
tinued to excrete, a high percentage of the intake. In Control II, 
however, there was an initial level of 6, with a response of only 45 
to the test dose. Excretion following the oral intake of 180 mg. 
daily was never higher than 67. This curve is lower than that of 
Control I, although much higher than of our case of scurvy. This 
patient was a cardiac who had long been on restricted diets. Abbasy, 
Harris, and Ray. 1 in doing excretion studies on random cases in a 
large children’s hospital, found evidence of considerable unsatura- 
tion in many. In reviewing the records they found these to be 
cases where for one reason or another there had previously been a 
low vitamin C intake. They used these results to further the con- 
cept of subclinical scurvy, first introduced by Hess and Fish 12 in 
1914, interest in which has been stimulated in recent years by the 
advances in the field of vitamin C excretion. This subject is beyond 
the realm of our paper. 

Summary. A case of adult scurvy is presented. The study of 
the urinary excretion of vitamin C showed evidence of tremendous 
bodily unsaturation of the vitamin when compared to values ob- 
tained by other authors for normal individuals and to our own con- 
trols. 

We wish to express appreciation to Dr. I. W. Held for his constant interest, and 
to Dr. H. Schwarz who stimulated our interest in the subject of vitamin C excretion 
in general. 
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FEBRILE ALBUMINURIA. 

By J. W. Welty, M.D., 

PHILADELPHIA. 

(From the Department of Fever Therapy and the Laboratory of Biochemistry of 
the Philadelphia General Hospital.) 

The production of artificial fever, in addition to its value in 
therapy, offers a rather unusual opportunity to study the physiology 
of the body in the presence of an uncomplicated temperature 
elevation. Bierman arid Fishberg 1 have recently contributed a 
great deal of our knowledge of this subject. I have been particu- 
larly interested in the relation of fever to albumin in the urine, a 
matter which these authors did not consider, and have had the 
opportunity to study from this point of view 40 patients receiving 
fever therapy at this hospital. 

The term “febrile albuminuria” was applied by Gerhardt, 4 in 
1868, to describe the increase in urinary proteins during elevation 
of the body temperature, although first mentioned by Martin-Solon 7 
some 30 years before. Since Gerhardt’s time the term has been 
used quite extensively, but whether or not fever per se actually 
causes an increase in the amount of urinary protein has not been 
determined, judging from a survey of the medical literature. 

All modern textbooks of medicine call attention to the phenome- 
non but opinions vary as to the real cause. A. M. Fishberg, for 
example, says: “Albuminuria may occur in almost any febrile 
state, but is most common when the fever is very high and protracted 
.... Anatomically, cloudy swelling of the epithelium, particu- 
larly of the convoluted tubules, is found. Not uncommonly, there 
is also fatty change of varying degree, though rarely marked. The 
albuminuria is generally attributed to these changes, in the renal 
epithelia. It should be mentioned, however, that similar cloudy 
swelling and fatty change may be found where there was no albu- 
minuria during life It has not been proved that tlw renal lemons 

and albuminuria arc due directly to the elevation of temperature. 
[Mv italics.] Against such a view is the fact that fever maj 
verv high for a considerable time without accompanying albumin- 
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uria. Injury to the renal cells by circulating toxic substances 
would seem more probable, for similar renal lesions and albuminuria 
occur in various afebrile toxemias and chemical poisons.” 

Opposed to this Osier and McCrae 8 state : " Pyrexia, by whatever 
cause produced, may cause slight albuminuria, due to slight changes 
in the glomeruli induced by fever, such as cloudy swelling which, 
cannot be regarded as an organic lesion. It is extremely common, 
occurring in pneumonia, diphtheria, typhoid fever, malaria, espe- 
cially the sestivo-autumnal type, and in acute tonsillitis. The 
amount is slight, and it usually disappears with the cessation of 
fever.” 

The majority of other authors believe with Fishberg that the 
albuminuria is a manifestation of the accompanying infection and 
toxemia rather than of the fever itself. The difficulties, of course, 
have been that fever is almost always caused by an infectious 
process, and that the probable causative factors have never existed 
alone. However, in fever therapy one has a marked elevation of 
body temperature maintained for several hours without an accom- 
panying infection, a true uncomplicated fever. Conditions are ideal 
for the study of febrile albuminuria. 

The method of study used was as follows: Patients being treated 
in this department, who suffered from general paresis, atrophic 
arthritis, gonorrheal arthritis and chorea, were used. All had a 
blood-urea nitrogen within normal limits, a normal Mosenthal con- 
centration test and several negative examinations of the urine for 
albumin. Fever was induced by means of the Kettering hypertherm 
and an average temperature of 105? to 106° F. was maintained for 
4 to 6 hours. A specimen of urine was obtained before the febrile 
period; a second specimen was collected after fever had reached 
its height and had been maintained for several horns; the third 
specimen was the first urine voided after the temperature had fallen 
to normal, usually 2 to 3 hours after removal from the fever cabinet. 
These urines were then examined as to specific gravity, reaction to 
litmus paper, and for gross albumin by the sulphosalieylic acid 
reagent. The exact amount of urinary albumin was determined 
by the quantitative sedimentation method of Shevky and Stafford 9 
in which the albumin is precipitated by Tsuchiya’s reagent, cen- 
trifuged in a specially designed tube and the volume of the precipi- 
tate read directly on a scale. Results are shown in Table 1. 

In 95% of the subjects the pre-fever urine albumin was below 
0.03% and 80% presented a figure below 0.02%. The urine albu- 
min exceed 0.04% in onlyT patient. These are normal values and 
offer better proof of absence of renal disease in the group than 
the blood-urea nitrogen and the Mosenthal test. 

During the febrile period 22.5% of cases showed a decrease in 
albumin with fever while 77.5% (31 of the 40 patients) had an 
increase in the level of mine albumin. This increase was very 
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No. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 


23 


24 


25 


26 . 


27 . 


Table 1. — Urine Findings Before, During and After Fever. 


Name. 
. IV. M. 

. C. S. 

. F. S. 

. H. S. 

. B. W. 

. C. E. 

. J. T' 

. E. G. 

. C. N. 

. M. C. 

. M. J. 

. J. B. 

. A. H. 

. C. J. 

. T. D 

. A. D. 

. A. G. , 

. R. K. 

. G. C. 

. A. K. 

. R. A. 

. F. P. 

. C. D. 

. W. C. 

. E. S. 

. R. S. 


. E. F. 


Sp. gr. 
b.f. 1.020 
d.f. 1.015 

a. f. 1.00S 

b. f. 1.010 
d.f. 1.017 
•a f. 1.020 
b.f. 1.022 
d.f. 1.024 

a. f. 1.010 

b. f. 1.022 
d.f. 1.026 

a. f. 1.022 

b. f. 1.020 
d.f. 1.022 

a. f. 1.018 

b. f. 1.016 
d.f. 1.020 

a. f. 1.022 

b. f. 1.012 
d.f. 1.012 

a. f. 1.016 

b. f. 1.012 
d.f. 1.020 

a. f. 1.020 

b. f. 1.018 
d.f. 1.025 

a. f. 1.010 

b. f. 1.022 
d.f. 1.022 

a. f. 1.010 

b. f. 1.020 
d.f. 1.020 

a. f. 1.030 

b. f. 1.017 
d.f. 1.022 

a. f. 1.025 

b. f. 1-024 
d.f. 1.036 

a. f. 1.036 

b. f. 1.020 
d.f. 1.02G 

a. f. 1.026 

b. f. 1.030 
d.f. 1.030 
a.f. 1.025 
b f. 1.020 
d.f. 1.018 

a. f. 1.022 

b. f. 1.022 
d.f. 1.032 

a. f. 1.010 

b. f. 1.020 
d.f. 1.022 

a. f. 1.015 

b. f. 1.022 
d.f. 1.030 

a. f. 1.010 

b. f. 1.032 
d.f. 1.030 

a. f. 1.032 

b. f. 1.030 
d.f. 1.032 

a. f. 1.022 

b. f. 1.010 
d.f. 1.010 

a. f. 1.025 

b. f. 1.030 
d.f. 1.025 

a. f. 1.040 

b. f. 1.012 
d.f. 1.022 

a. f. 1.016 

b. f. 1.018 
d.f. 1.018 

a. f. 1.015 

b. f. 1.025 
d.f. 1.032 

a. f. 1.022 

b. f. 1.020 
d.f. 1.020 
a.f. 1.020 


Reaction. 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Alkaline 
Acid 
Alkaline 
Alkaline 
■ Alkaline 
Alkaline 
Acid 
Acid 
Acid 
Acid 
Alkaline 
Alkaline 
Acid 
Acid 
Acid 
Alkaline 
Alkaline 
Acid 
-Alkaline 
Alkaline 
Alkaline 
Alkaline 
Alkaline 
Acid 
Acid 
Alkaline 
Acid 
Alkaline 
Alkaline 
Alkaline 
Acid 
Alkaline 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Alkaline 
Acid 
Alkaline 
Alkaline 
Acid 
Alkaline 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Alkaline 
Alkaline 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Alkaline 
Acid 
Acid 
Acid 
Acid 
Acid 
Alkaline 
Alkaline 


Gross alb. 

Negative 

Negative 

Negative 

Negative 

Cloud 

Negative 

Negative 

Trace 

Negative 

Negative 

Cloud 

Cloud 

Negative 

Trace 

Negative 

Negative 

Negative 

Negative 

Negative 

Trace 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Cloud 

Cloud 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Cloud 

Cloud 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Trace 


Quant, alb., 
per cent. 
0.007 
0.018 
0.007 
0.007 
0:081 
. 0.014 
0.017 
0.030 
0.014 
0.029 
0.054 
0.075 
0.010 
0.030 
0.015 
0.015 
0.054 
0.020 
0.010 
0.054 
0.007 
0.007 
0.010 
0.020 
0.010 
0.016 
0.007 
0.002 
0.003 
0.018 
0.014 
0.065 
0.097 
0.018 
0.072 
0.065 
0.017 
0.014 
0.049 
0.007 
0.004 
0.005 
0.072 
0.076 
0.014 
0.025 
0.018 
0.025 
0.007 
0.022 
0.000 
0.022 
0.018 
0.018 
0.024 
0.040 
0.007 
0.022 
0.025 
0.036 
0.011 
0.018 
0.014 
0.011 
0.061 
0.0S6 
0.007 
0.011 
0.022 
0.004 
0.022 
0.011 
0.007 
0.032 
0.025 
0.025 
0.007 
0.001 
0.011 
0 . 007 
0.022 
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Table 1. — Urine Findings Before, During and After Fever. — {.Continued.) 


Quant, alb., 


No. 

Name. 

Sp. gr. 

Reaction. 

Gross alb. 

per cent. 

28 . . . 

. M. II. 

b.f. 1.022 

Alkaline 

Negative 

0.004 



d.f. 1.025 

Acid 

Negative 

0.036 



a.f. 1.025 

Acid 

Trace 

0.040 

29 . . . 

. A. R. 

b.f. 1.018 

Acid 

Negative 

0.004 



d.f. 1.024 

Acid 

Negative 

0.011 



a.f. 1.030 

•Acid 

Negative 

0.025 

30 . . . 

. E. h. 

b.f. 1.012 

Acid 

Negative 

0.007 



d.f. 1.025 

Acid 

Cloud 

0.374 



a.f. 1.028 

Acid 

Negative 

0.032 

31 . '. . 

. M. II. 

b.f. 1.025 

Alkaline 

Negative 

0.014 



d.f. 1.032 

Alkaline 

Trace 

0.043 



a.f. 1.010 

Alkaline 

Negative 

0.018 

32 . . . 

. E. W. 

b.f. 1.010 

Acid 

Negative 

0.004 



d.f. 1.018 

Acid 

Negative 

0.007 



a.f. 1.018 

Acid 

Negative 

0.007 

33 . . . 

. R. L. 

b.f. 1.020 

Acid 

Negative 

0.007 



d.f. 1.030 

Alkaline 

Negative 

0.005 



a.f. 1.025 

Acid 

Negative 

0.011 

34 . . . 

. A. B. 

b.f. 1.025 

Alkaline 

Negative 

0.036 



d.f. 1.020 

Alkaline 

Negative 

0.022 



a.f. 1.030 

Acid 

Cloud 

0.115 

35 . . . 

. R. W. 

b.f. 1.020 

Alkaline 

Negative 

0.020 



d.f. 1.030 

Acid 

Negative 

0.220 



a.f. 1.020 

Acid 

Negative 

0.020 

3G . . . 

. T. N. 

b.f. 1.012 

Acid 

Negative 

0.004 



d.f. 1.018 - 

Acid 

Trace 

0.022 



a.f. 1.014 

Acid 

Negative 

0.014 

37 . . . 

. C. E. 

b.f. 1.018 

Acid 

Negative 

0.010 



d.f. 1.020 

Alkaline 

Trace 

0.032 



a.f. 1.020 

Acid 

Negative 

0.011 

38 . . . 

. E. M. 

b.f. 1.022 

Alkaline 

Negative 

0.011 



d.f. 1.020 

Alkaline 

Negative 

0.032 



a.f. 1.018 

Alkaline 

Negative 

0.018 

39 . . . 

. B. A. 

b.f. 1.015 

Alkaline 

Negative 

0.009 



d.f. 1.010 

Alkaline 

Negative 

0.006 



a.f. 1.015 

Acid 

Negative 

0.018 

40 . . . 

. M. IV. 

b.f. 1.015 

Acid 

Negative 

0.014 



d.f. 1.020 

Acid 

Negative 

0.060 



a.f. 1.008 

Acid 

Negative 

0.025 


b.f. = before fever. d.f. = during fever. a.f. = after fever. 


definite, being more than 100% in 20 of the subjects and over 
200% in 16 cases. On 4 occasions the albumin level increased 
500%. The complete tabulated results are: 



Decrease. 


Increase. 

No. of cases. 

Per cent. 

No. of cases. 

Per cent.' 

2 . . 

. . . . 0 to 50 

4 

0 to 50 

7 

. . . . 50 to 100 

7 

. . 51 to 100 

- 


4 

. 101 to 200 

9 


5 

. . . . 201 to 300 



3 ,. 

. . 301 to 400 



4 

. . . . 401 to 500 



4 

Over 500 


31 

This seems to prove conclusively that fever alone in the majority 
of cases provokes a rise in the amount of urine albumin. Frequently 
double or triple the normal level is reached. 

It should be emphasized, however, that in spite of the rather 
large percentage rise, the actual albuminuria is not likely to be 
massive. During fever only 9 of the 40 cases showed albumin in 
the urine as determined by the sulphosalicylic acid method. One 
must remember, however, that the patients had a temperature 



74 


WELTIT FEBRILE ALBUMINURIA 


elevation for only a few hours. Had this been maintained for days, 
as is the rule in infectious fevers, it is probable that larger amounts 
would have appeared. 

The relationship of the specific gravity to elevation of the tem- 
perature is shown in Table 1. While some increase in the specific 
gravity usually occurred during fever, this was never, very great. 
Actually in 82.5% (13 subjects) the specific gravity remained at 
the pre-fever level or was decreased; in 8 of these there was a rise 
of the urine albumin. This fact indicates that the patients were 
not dehydrated (they ingested large amounts of normal saline 
solution during the treatment and did not lose weight). It follows, 
then, that the increase in albumin was not relative and due to dehy- 
dration with consequent increase in urinary concentration, but 
actually represented increased excretion due to fever. 

Comparison of the pre-fever and post-fever urine albumin levels 
indicated that 70% of the subjects continued to show an increase 
in albumin in the specimens voided following return of the tem- 
perature to normal. This suggests that the increased output is 
carried over into the post-fever stage; the possible delay in voiding, 
however, must be considered in evaluating these results. 

Prom those studied, the mechanism of the occurrence of albumin 
in the mine of febrile patients is not apparent. One can only say 
that it does occur and that it is not altogether a manifestation 
of existing toxemia and infection. A tenable explanation is that 
of cutaneous vasodilatation. This might produce a relative anox- 
emia of the kidneys with consequent increased membrane permea- 
bility. The possibility that the fever may have itself temporarily 
damaged the renal epithelium with temporarily increased permea- 
bility must also be considered. 

Summary. 1. Forty patients have been studied from the stand- 
point of urinary albumin level before, during and after an uncom- 
plicated fever. 

2. True febrile albuminuria of varying degree occurs in over 75% 
of cases. This increased level is carried over into the post-fever 

stage. \ 

3. The mechanism may be that of relative renal anoxemia follow- 
ing cutaneous vasodilatation. 
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DEPARTMENT OF NERVOUS DISEASES, BOSTON CITY AND BETH ISRAEL 
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Julius Loman, M.D., 

JUNIOR VISITING NEUROLOGIST, BETH ISRAEL HOSPITAL; INSTRUCTOR IN NEUROLOGY, 
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Max Rinkel, M.D., 
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MEDICAL ACADEMY, DUSSELDORF, GERMANY'; RESEARCH ASSOCIATE, 

BOSTON STATE HOSPITAL, BOSTON, MASS. 

(From the Division of Psychiatric Research, Boston State Hospital.) 

One of tlie most prominent and spectacular responses of the 
autonomic nervous system to acetyl-beta-methylcholine chloride 
(mecholyl) is the drenching perspiration. 9 This effect of the drug 
occurs within a few minutes following a subcutaneous injection of 
sufficient dosage and is part of a general pouring out of secretions 
and excretions, including those from the mucous membranes of the 
eyes, nose, mouth, throat, and stomach. Generally speaking, from 
15 to 30 mg. subcutaneously of mecholyl will cause, in the average 
patient, a marked perspiration together with the systemic effects 
which have been described in the literature. 

A general discussion of the sweating mechanism with references to 
a considerable part of the literature is given by Yas Kuno. 5 He 
records the relationship between pilocarpine and atropine and dis- 
cusses the theories of the sweat mechanism. Many early workers 
observed the alkalinity of the sweat, although references to this 
phenomenon seem to have disappeared from the literature. In 
1852, Favre 2 observed that the sweat may pass over from acid to 
alkaline reaction. In the same year, a French writer, Gillibert 
d’Hercourt, 3 noted the transition of the sweat from acidity to 
neutrality. In 1874, Robin 11 demonstrated this phenomenon. 
Heuss, 4 studying the reaction to pilocarpine, definitely demonstrates 
this change of reaction. This is likewise noted by Camerer, 1 in 1902. 
Minor, 7 in 1928, made possible the photography of sweat by his 
iodine paste technique. 

The patients used in the following experiments were the same 
group we have used in our previously recorded experiments, namely, 
patients suffering from dementia prtecox who are otherwise healthy 
and who present no marked vasomotor disturbance. Whatever 

* Aided by grants from the Commonwealth of Massachusetts, the Rockefeller 
Foundation and the Herbert L. Celler Foundation. 
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conti ol experiments we have done on normal individuals show that 
these patients, so far as sweating reactions are concerned, may be 
considered normal. 

We record here certain phenomena not hitherto described in the 
literature which are of importance in respect to the physiology of the 
sweat mechanism. 

1. The Alkalinity of the Mechohyl Sweating Reaction. It is cur- 
rently and commonly stated in the literature that sweat is acid. 
This is true if the usual technique is followed; that is, if a piece of 
litmus paper is rubbed over a sweating zone and rubbed against the 
skin. In 1878, Trtimpy and Luchsinger 12 noted that sweat produced 
by pilocarpine was alkaline. Furthermore, these authors noted 
that the production of sweat under pilocarpine on a previously 
washed side of the face was immediately alkaline as compared with 
the sweat on the unwashed side of the face which was acid, and which 
later also became alkaline. Metzner, 6 carrying the observations of 
these authors further, explained that the acid reaction of sweat was 
due to fatty acids normally present in the skin, and that if these 
were removed, sweat usually was somewhat alkaline. 

The sweat produced by mecholyl is always alkaline if care is taken 
to test the sweat droplet and not rub the litmus paper against the 
skin. Furthermore, if the skin is previously thoroughly cleansed by 
soap, water, alcohol, and ether, the sweat is universally alkaline 
following any technique used; that is, immediately following the 
mechotyl injection the sweat becomes definitely and decidedly 
alkaline. 


pH determinations made in two subjects showed that following 
subcutaneous injection of 25 mg. of mecholyl, the pH changed from 
6.1 to 8.1 in 1 case, and from 7.5 to 8.5 in the other. This increase 
in alkalinity is in harmony with results which we record elsewhere; 8 
namely, that mecholyl changes the acid secretion of the stomach to 
alkaline, and is in line with observations made more roughly which 
indicate that the tears, nasal secretion and saliva are rendered more 
alkaline by this chemical. In other words, the increased alkalinity 
of the sweat is part of a general reaction of the excretions and seere- • 


tions of the body. 

2. Effect of Atropine on the Mecholyl Sweat. Atropine, given in 
advance of the mecholyl injection in dosage from 1/100 to 1/50 gr. 
prevents the sweating reaction, just as it prevents all other mecholyl 
responses. Atropine, given at the height of the sweating reaction, 
stops the sweating within a few months of the injection. 

3. The Synergic Effect of Prostigmin. It has been shown by many 
workers that physostigmin and prostigmin are synergic in relationship 
to the effects of mecholyl and acetylcholine derivatives in general. 
We have shown this to be true in the case of the gastric secretions in 
man - that is, a small dose of mecholyl will produce no changes of 
substantial nature in the gastric secretion, but if a preliminary 
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treatment with prostigmin or physostigmin is given, the same dose 
of mecholyl will produce marked changes in gastric secretion. 

This is also true of the sweat reaction: 10 mg. of mecholyl in- 
jected subcutaneously will, in the average patient weighing about 
125 to 150 pounds, produce slight, if any, sweating. If, preceding 
this injection, the same patient receives 1 cc. of 1 to 2000 prostigmin 
or | gr. of physostigmin, the sweating reaction becomes marked and 
definitely alkaline. 

4. The Intradermal Sweat Reaction of Mecholyl. A. It was ob- 
served by us that following a subcutaneous injection of mecholyl 
for the purposes of producing the general reaction, there was more 
sweating around the site of the injection than elsewhere. We 
consequently carried out a series of experiments on the effect of 
intradermal injections of dilute solutions of mecholyl. An intra- 
dermal injection of 0.1 to 0.2 cc. of 1 to 1000 mecholyl solution will, 
in the great majority of individuals tested, produce a wheal, then a 
gradual flushing on the periphery of the wheal, which gradually 
includes the wheal.* This is followed by a slow elevation of the 
sweat glandules and then glistening drops of sweat appear at the 
apex of each gland. Finally, the whole wheal becomes covered with 
either a thin layer of sweat or is profusely drenched, according to the 
sensitivity of the individual and the general environmental condi- 
tions, such as the heat of the day. This sweat is immediately 
alkaline, and especially so if the droplets are carefully tested with- 
out contact with the skin, and quite universally so if the skin has 
previously been treated as indicated in the preceding part of this 
paper. 

This local sweating, as we have named it, is very variable in the 
dosage required to bring it about. In one of our subjects, a member 
of the research staff, 0.2 cc. of a 1 to 1,000,000 solution was sufficient 
to effect it. We are of the impression that, the sweating reaction 
decreases in old age, although this has not been studied sufficiently 
to be established. 

B. Control studies with salt solution, adrenalin, benzedrine and 
distilled water produced no local sweating reaction. 

C. The effect of a general sensitization by prostigmin or phy- 
sostigmin. When 1 cc. of 1 to 2000 prostigmin was given by sub- 
cutaneous injection, the sweating observed became increased, and 
in cases where the dilution of mecholyl was so great as to be without 
any result in sweating, sweat appeared following the prostigmin in- 
jection. 

D. If 0.1 cc. of 1 to 2000 prostigmin is mixed with 1 to 1000 
mecholyl in equal parts and the combination injected intradermally, 

* The seasonal relationship of sweating comes out very importantly in our later 
experiments. The general sweating reaction is not nearly so profuse in the fall as 
it is in the summer. The intradermal sweating test at the time of this writing (Novem- 
ber) requires a concentration of 1:200 to bring about a good sweating response in 
those patients in whom 1 : 1000 was sufficient 3 months ago. 
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the result in sweating is always greater than when 0.2 cc. of 1 to 1000 
mecholyl is given intradermally at the same time and on the opposite 
side of the chest wall. 

dilute solution of atropine injected into one side of the 
wheal stops the local sweating. 

F . Adrenalin injected into one side of the mecholyl wheal stops 
the sweating wherever it produces a marked vasoconstriction. 
Where there is no vasoconstriction, the mecholyl sweating proceeds 
as before. Benzedrine, on the other hand, given intradermally has 
no effect upon the local sweating. 

5. The Effect of Iontophoresis on the Sweat Reaction. Iontophoresis 
was carried on in the usual way; that is, the negative electrode was 
moistened with salt solution, and the positive electrode moistened with 
1 to 1000 mecholjd solution. After the application of 4 milliamperes 
of current for a period of 5 minutes, the electrodes were removed and 
tha skin reaction watched. Within a few minutes the same reaction 
appeared as followed the intradermal reaction; namely, flushing, 
elevation of the sweat glands, and the appearance of glistening drops 
of sweat, which sweat was alkaline. In other words, the galvanic 
current had introduced the mecholyl into the skin and an intra- 
dermal reaction was produced, differing in no way from the direct 
intradermal injection. x 

Summary. 1. The human organism is very sensitive to acetyl- 
beta-methylcholine chloride (mecholyl) and especially the sweat 
mechanism. 

2. Sweat produced by mecholyl is alkaline, and the alkalinity 
increases as the reaction goes on. 

3. The general sweating reaction can be inhibited by atropine as 
completely as all the other cholinergic effects of mecholyl. 

4. On the other hand, the sweating is enhanced by the drugs 
synergic to mecholyl, that is, prostigmin and physostigmin. . 

5. An interesting intradermal local sweating response is here 
described. This intradermal response is abolished by atropine, and 
in small doses atropine acts on the local mechanism to prevent the 
appearance of sweating. Adrenalin inhibits this local intradermal 
response only by virtue of its vasoconstriction action, since the reac- 
tion persists where vasoconstriction does not appear. Sodium 
chloride and benzedrine were observed to have no effect on the local 

' sweating response. . 

6. The local sweating response differs in various individuals and 
may be a criterion of the sensitivity of the individual to parasympa- 
thetic or cholinergic stimulation. 
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THE CLINICAL EFFECTIVENESS OF LACTIC ACID JELLY 
AS A CONTRACEPTIVE. 

By Clarence J. Gamble, M.D., 
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AND 
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In spite of its great importance to both this generation and the 
next, contraception in its medical and physiologic aspects has been 
given relatively little attention by scientific investigators. This 
has been due in part to the “taboo” which, to a steadily diminishing 
degree, custom has imposed on the discussion of matters relating to 
sex; in part, to the unfounded classification of contraceptives with 
“obscene matter” in various laws; and, in part, to the conservatism 
of the boards of trustees under whom research work is carried on. 
An outstanding example of this conservatism is furnished by the 
American Medical Association, which, in spite of the medical char- 
acter of contraceptives and of their widespread use by its members, 
does not yet permit its Council on Pharmacy and Chemistry to 
report on their ingredients or on their safety or effectiveness. For 
these reasons a careful evaluation of contraceptives would appear 
worth while. 

The experience of the birth control clinics has demonstrated the 
necessity for research into simpler and more generally acceptable 
methods of contraception than those now used by the clinics. It 
has become evident that high percentages of success with the dia- 
phragm and jelly method have been achieved by patients using the 
method carefully. At the same time it has been found that only 
about half of the patients of many birth control clinics are willing to 
follow the method with care. 

< Conscious of an obligation to their patients, the physicians of 
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birth control clinics have been unwilling to experiment widely with 
alternative techniques 'in the hope of finding more acceptable 
methods of adequate reliability. Exploiting 'commercial interests, 
however, have not hesitated to develop a market for some of the 
materials which appear to be simpler in use and perhaps less expen- 
sive than the jelly and diaphragm combination. Of these, jelly used 
alone especially warrants a careful statistical study at the present 
time. 

Dr. Irving Stein (personal communication) distributed tubes 
of jelly, each provided with a nozzle, to underprivileged patients. 
The proper procedure was carefully explained in each case* by a social 
worker who also made repeated visits to the home in order to 
encourage persistence in the method. Interruption of supplies of 
jelly made continuous records difficult. Calculating from the time 
the supplies were first given to the date of the last follow-up in each 
case, Dr. Stein finds that 112 patients had 44 person-years of 
exposure to the risk of pregnancy with no pregnancies. Six other 
patients also had no pregnancies, but the duration of the periods 
of their exposure is not known. Dr. Stein states that pregnancies 
occurred after it became necessary to discontinue the social worker. 
These may have been due in part to the lack of her periodic en- 
couragement. 

The jelly used in that experiment was prepared from the following 
formula: 

. ' Weight %. 


Boric ticid 2.5S 

Lactic acid 2.00 

Glycerine . 9.57 

Powdered trngacanth 2.39 

Water S3. 40 


Recent samples have been found to have a pH of about 2. 

More recently, Mr. A. R. Kaufman, of Kitchener, Ontario, 
Canada (personal communication) has distributed contraceptive 
jelly to over 35,000 cases. A follow-up was made of 1 000 of these 
by comparing the names of the recipients with those in the official 
birth records of 3 cities. It was found that after IS months children 
had been born to 20% of those receiving supplies. It is impossible 
to convert these figures into pregnancies per hundred years of use of 
jelly since approximately one-third of the original thousand re- 
ceived condoms with the jelly and nozzle. The pregnancy rate for 
the combination would appear to lie between 13 and 26 per 1000 
person-years of use. That only a small number of these pregnancies 
occurred while the method was being properly employed is suggested 
by the reasons given by the users for the failures. These were: 

Per cent of 

_ failures. 

Reason. 

Failure (o renew supplies 

Irregular use 3 

Condom broke g 

Failure of jelly 
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The jelly employed was said to consist of 1 % of lactic acid and 4% 
of boric acid in a base of glycerite of starch. In the process of manu- 
facture the boric acid was converted into boroglyceride. 

Another brief series is available as a result of work done in a 
mountain community in West Virginia. Jelly was distributed in 
jars and each patient was given a bulb and syringe applicator which 
delivered into the vagina a dose of approximately 6 cc. Forty-three 
cases show a total exposure to* pregnancy of 308 months, or roughly 
26 years, with 11 undesired pregnancies, or 43 pregnancies per 100 
person-years of exposure to the risk of pregnancy. Of these 11 
pregnancies, 7 resulted from failure to follow directions carefully. 
When allowance is made for this fact, 36 patients are found to have 
had an exposure of 19 years with 4 pregnancies, or 21 pregnancies 
per 100 person-years of exposure. The qualitative formula as given 
by the manufacturer is as follows: lactic acid, quinine bi-sulphate, 
zinc sulpho-carbolate, oxyquinoline sulphate, resorcinol, glycerine, 
and gum tragacanth. The examination of one sample revealed a 
pH of 2.9. 

In the obstetrical department of the Episcopal Hospital in Phila- 
delphia, located in a manufacturing district, tubes of jelly provided 
with nozzles were offered to each post-natal case approximately 
1 month after delivery. Each patient was informed that the method 
did not give perfect protection and that she would be given the 
address of a diaphragm clinic in the neighborhood should she prefer. 
A charge of SO. 20 was made for each tube of jelly and SO. 10 for each 
nozzle. To those purchasing jelly, careful instructions were given 
for its use. The patients were advised that additional security 
would result from the simultaneous use of a condom and by avoid- 
ance of the more fertile period of the menstrual cycle. 

The jelly used was said by the manufacturer to contain 2% lactic 
acid and 0.025% oxyquinoline sulphate in a vegetable gum base. 
Recently secured samples were found to have a pH of 2.9. 

An attempt was made 26 months after the series was begun, to 
follow up all the cases more than 6 months old. Of 130 cases it was 
possible to locate and interview only 83. It is apparent that the 
selection of cases was not random, but on the basis of proven fer- 
tility and sufficient interest in contraception to purchase a tube of 
jelly and a nozzle for 30 cents. 

The 83 patients divided into 3 groups: Group I, those who were 
regular and careful usqrs; Group II, those who used the jelly irregu- 
larly or who discontinued its use; and Group III, those who never 
used the jelly. Table 1 presents the data essential for a calculation 
of the pregnancy rates of these three groups during the period in 
which the jelly was supposed to have been used, together with the 
same information for those 12 women who became pregnant during 
this period. 
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Table 1.— Pregnancy Rates Among Users and Non-users op Jelly. 


Extent of use. 

No. of 1 
cases. 

^Percent 
of all 

cases. 

| Exposure to 
| pregnane}' 1 

in years. j 

i 

No. of 

pregnancies, j 

Pregnancies per 
100 person-years 
exposure to risk • 
of pregnancy. » 

0) 

(2) 

i 

(3) 

Unde- 

sired. 

(4) 


TJnde- 
1 sired. 
(6) j 

All. 

(7) 

Unde- 

sired. 

(8) 

All. 

(9) 

Group I . 

19- 

23 

! 

26 

26 

i 

1 i 

4 

4 

Group II . j 

42 

56 

! 56 

57 

5 

6 j 

9 

11 

Group III . 

22 

26 

22 

23 

4 

6 

IS 

26 

Total . 



■a 

106 

10 

13 

10 

12 

Those who be- 


i 

! 






came pregnant 

12 

1 

14 

9.1 

V-* 

O 

10 

I 13 

110 

121 


It seems probable that the pregnancy rates of Table 1 are some- 
what lowered by the fact that all the cases here reported are post- 
natal, and that no allowances have been made for this characteristic. 
The interval between parturition and purchase of the jelly is similar 
for all groups, however, so that this factor cannot account for the 
observed differences in the pregnancy rates. 

What is essential, of course, in the evaluation of the effectiveness 
of any contraceptive method is an estimate of the number of preg- 
nancies which would have occurred had not the particular contra- 
ceptive method been used. No highly accurate estimate can be 
made here, but it is useful to compare the pregnancy rates for all 
pregnancies in the period of using the jelly with' the rates for all 
pregnancies before the jelly was purchased (Table 2). 


Table 2.— Comparison of Pregnancy Rates Before and After Purchase of 

the Jelly. 


Extent of we 

Exposure 
before 
purchase 
in years. 

(1) 

(2) 

I . . . . 

. 72 

II ... - 

. 162 

Ill . . . . 

. S9 

Total . 

. 323 


Those who became 
pregnant 


No. of. 
pregnancies 
before 
purchase. 
(3) 

57 

114 

53 


Pregnancies per 100 person-years 
exposure to risk of pregnancy. 


After purchase. 


Before 

purchase. 

(4) 

Undesired. 

(5) 

All 

(0) 

79 

4 

4 

70 

9 

11 

60 

IS 

20 


224 69 


10 


12 


31 115 


110 121 


The method for calculating pregnancy rates has been adapted 
from Pearl 1 and from Stix and Notestem.* From the gross per od of 
exposure the following deductions have been made for mfertil. 3 . 
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10 months for each full term pregnancy terminating in live issue; 
9 months for each stillbirth; 3 months for each abortion or mis- 
carriage. Those. who became pregnant after purchasing the jelly 
are shown to have had a previous fertility considerably higher than 
that of the entire series. The differences in fertility before pur- 
chasing the jelly are not significant for Groups I, II, and III. Hence 
the differences among Groups I, II, and III in respect to pregnancy 
rates while using the jelly cannot be explained in terms of previously 
demonstrated fertility. 

‘No significant differences were found among the three groups as 
to educational attainment, age at the time of purchasing the jelly, 
number of pregnancies at the time of purchasing the jelly, length of 
marriage at this time, interval between parturition and purchase of 
jelly, or length of exposure to pregnancy 'after purchase of jelly. 
As 43, or more than 50% of all the cases, used on an unspecified 
number of occasions some method of contraception other than jelly 
alone, the latter cannot be considered entirely responsible for the 
reductions in fertility. The extent to which the use of methods 
alternative or supplementary to jelly alone depressed the observed 
rates cannot be determined in this preliminary report. The effect 
of supplementary methods is obvious in Group III, in which 
3 were separated from their husbands or employed abstinence, 8 
used the condom, and 1 resorted to coitus interruptus. The 9 
contraceptive users had a total exposure of 13.4 years with no preg- 
nancies. The 10 remaining in Group III, and stating they had used 
no contraceptive method, had a net exposure of 9.8 years with 6 
pregnancies, making a pregnancy rate of 61 per 100 person-years of 
exposure to the risk of pregnancy. Although they may account for 
part of the difference between the rates for Groups II and III, 
however, differences in the degree of resort to alternative or supple- 
mentary methods do not explain the observed differences in the 
pregnancy rates of Groups I and II. In Group I only 4 admitted 
the use of methods supplementary to the jelly; 3 employed the 
condom and 1 the condom and douche, to an unknown extent, with- 
out ceasing the regular use of the jelly. In Group II, 30 admitted 
the occasional use of alternative, supplementary, or substitute 
methods; 13 relied on the condom, 10 on the condom and douche, 
6 on the douche, and 1 on a different jelly. No case in any group 
stated that the “safe period” method had been used. 

Average frequency of coitus was examined and certain differences 
obtained. For Group I the mean frequency per week was 1.41; 
for Group II it was 1.73; for Group III it was 1.79; and for those 12 
who became pregnant the mean was 1.93. These differences, how- 
ever, do not appear to be large enough to account for the differences 
in pregnancy rates. 

In following up these S3 cases, care was taken to obtain the 
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alleged reasons for not using the jelly regularly and carefully. 

iable 3 presents the frequencies with which the various reasons were 
given. 


Table 3.— Reasons Given for Not Using Jelly 
Reason. 

1. Carelessness or negligence ' 

2. Lack of confidence* 

3. Difficulties in obtaining 

4. Esthetic objections 

5. No reason 

6. Preferred another method 

7. Health objections 

S. Pregnancy desired 

9. No coitus 

10. Religion 

11. Menstruation not resumed 



Total 6G 101 

* The number of cases in this group was probably increased by the physician’s 
recommendation of the condom and the ’’safe period” as methods supplementary 
to the use of the jelly. 


Conclusions. 1 . An acid contraceptive jelly'- used both alone and 
with occasional supplements, gave reasonable protection against 
undesired pregnancy. . 

2. A group of 19 patients who used jelly regularly, 4 of whom 
admitted the use of supplementary methods, and whose total ex- 
posure was 26 years, had undesired pregnancies at the rate of 4 per 
100 person-years of exposure to the risk of pregnancy. 

3. Of 42 others using the method intermittently, 30 relied in part 
on other methods. The total exposure was 56 years, anddhe rate for 
undesired pregnancies was 9 per 100 person-years. 

4. A comparable group of 22 patients in the series did not use the 
jelly they purchased but half of them employed other contraceptive 
methods, reducing the rate for undesired pregnancies to 18 per 100 
person-years of exposure. 

5. The average pregnancy rate for all pregnancies in the entire 
series of 83 patients before the purchase of the jelly was 69 per 100 
person-years of exposure. 

6. Of 83 patients who purchased contraceptive jelly 1 month after 
delivery, 23% used the jelly faithfully, 51 % intermittently, and 26% 
never used it. The acceptability of the jelly, modified by the con- 
ditions of its prescription, appears low. 

Since this article went to press, Dr. Hannah Stone 1 has reported 
an excellent clinical study of contraceptive jellies. The data given 
do not permit a direct comparison of the results with those here 


reported. 
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DIABETES AND PREGNANCY. 
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Since the introduction of insulin, an increasing number of diabetics 
have become pregnant due to prolongation of the lives of juvenile 
diabetics and the increased fertility of adult diabetics. In the future, 
we must expect the occurrence of pregnancy in diabetes to engage 
with increasing frequency the attention of both the internist and the 
obstetrician. This paper deals with maternal mortality in diabetics, 
the fetal death rate, diagnosis, and the medical and obstetrical care 
of such women. 

Maternal Mortality. In 118 cases collected by Skipper 8 there 
was a maternal mortality rate of 9.3 %, although none of his own 33 
cases died. Williams 11 found, in 1909, a death rate of 27 %. In the 
51 diabetics delivered at the Boston Lying-in Hospital since 1916 
there were no deaths from diabetes, the sole fatality being in a 
woman who had severe eclampsia. We may assume, therefore, 
that the outlook is good for a diabetic woman contemplating preg- 
nancy. 

Fetal Mortality. Skipper found a gross fetal mortality of 45.2% 
in his collected cases, which is no improvement over the 41% 
reported by Williams before the days of insulin. In Skipper’s own 
33 hospital cases., there was a fetal death rate of 40%. In his 
last 13 cases, treated with special care, 3 babies died, a mortality 
of 23%. 

At this hospital between 1916 and 1932 there were 34 diabetic 
pregnancies which were productive of 35 infants, since there was one 
pair of twins. Of these, 15 were non-viable, stillborn, or died after 
birth, giving a gross fetal mortality of 42.8%. Of more importance 
from the standpoint of the hospital is the death rate among infants 
that had a fair prospect of survival when their mothers first presented, 
themselves at the clinic. If the fetus is alive in vtero when the 
patient first applies for treatment, if it is not malformed or under 
4 pounds when delivered, we believe that such an infant should have 
a good prognosis for life. 'A stillbirth or neonatal death occurring 
in this group is a net fetal mortality. Of the 35 infants, 28 belonged 
in this category, and 7 of them died, a net mortality of only 25%. 

Since 1932, the care of all diabetics has been under the supervision 
of the authors of this report. There have been IS diabetic preg- 
nancies. One of the patients was first seen in coma with a dead 
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fetus undelivered. Two other infants were stillborn or died after 
birth, giving a gross fetal mortality of 16.7%. There were 17 cases 
m which a living infant might have been expected, with two deaths, 
a net fetal mortality of 11.7%. It is therefore apparent, so far as 
one may draw conclusions from a small number of cases, that both 
the gross and the net fetal mortality have been decreased by half. 
The two stillbirths occurred in , Cases 3' and 12. In Case 3 the 
baby died early in the last month. Unfortunately, a postmortem 
examination could not be .obtained. In Case 12 the baby died 4| 
weeks before term. This baby, while it appeared normal externally, 
showed a large heart with glycogen infiltration of the myocardium at 
postmortem. A Cesarean done 2 weeks from term could not have 
saved either baby. 

It would seem that there are three factors involved in the high 
fetal mortality of diabetes. These are: 1, neglect of the disease, 
either by the patient or by the physician, resulting in acidosis; 
2, excessive size of the fetus; and 3, an increased frequency of fetal 
anomalies. From our own experience, as well as from a study of the 
literature, the most frequent cause of fetal death is neglect of the 
diabetes with resultant acidosis. Four of our IS infants weighed 10 
pounds or more; and the average weight was 8 pounds, 11 ounces, 
so that these babies appear to be larger than normal. Three per 
cent of the infants in Skipper’s' collected cases had congenital 
abnormalities. Three of the 53 infants in this hospital’s cases 
(5.7%) presented malformations inconsistent with life. Of less im- 
portance are fetal hyperglycemia and congenital diabetes. Hy- 
dramnios is less frequent since the introduction of insulin. 

Diagnosis. Lactosurm may occur in the latter months of preg- 
nancy and be confused with diabetes. Non-diabetic .glycosuria is 
more frequent in the pregnant than in the non-pregnant. It is 
usually ascribed to lowering of the renal threshold, but there is also 
a slightly impaired carbohydrate utilization, producing a high 
initial alimentary hyperglycemia, as is demonstrated by the fol- 
lowing example: 


Before delivery. 


Hours. 

Blood sugar. Urine. 

0 . . 

. 102 


i . • 

. ITS 

0 

ll . 

. 202 

Yellow brown 

3 . . 

. 91 

Yellow brown 




After delivery. 

Hours. Blood sugar. Urine. 

0 ... S8 Green 

* . . . 146 , Green 

15 . . . 13S ' Green 

3 ... 90 Green 


The fermentation test distinguishes glucose from lactose. In all 
cases where sugar is found in the urine we perform blood sugar tests 
2 hours after meals or glucose tolerance tests. With lactosuria there 
should be no marked elevation of the blood sugar. W e have made 
the diagnosis of diabetes only if the fasting blood sugar is 120 mg.% 
or more, or if the blood sugar 3 hours after the ingestion of 100 gm. 
of glucose is 120 mg.% or more. Several patients presented high 
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intermediate curves, but since the blood sugar was not elevated 
at the end of 3 hours we did not consider them diabetics, although 
they were carefully observed subsequently. None of them ex- 
perienced any difficulty at delivery or in the puerperium, nor did 
they develop positive evidence of diabetes. One of our patients 
(Case 10) was first seen when 7 months pregnant with the following 
sugar tolerance tests. 


Before delivery. 7 weeks after delivery. 


aurs. 

Blood sugar. 

Urine. 

Hours. 

Blood Bugar. 

Urine. 

0 . 

. . . 143 

Brown 

0 

. . . 116 

0 

X 

... 222 

Red 

l. 

2 

. . . 167 

Trace 

2 

. . . 153 

Brown 

2 

... 83 

Trace 

3 

. . . 125 

Yellow 





A diabetic curve. 



A non-diabetic curve. 



Another curve determined a year postpartum was also non- 
diabetic, indicating that the patient had suffered from mild diabetes 
according to our standards, which improved after pregnancy. 
Two other patients (Cases 17 and 18) behaved in a similar fashion. 
They were both fat women. There was also one patient with known 
renal glycosuria. There is still a great deal to be learned about 
carbohydrate metabolism in normal pregnancy. It is possible that 
our standards are too low although they are the most stringent in 
the literature. 

Management of Diabetes During Pregnancy. Once the diagnosis 
is made the patient is usually admitted to the hospital a few days 
for regulation and instruction. She is given a diet of 150 gm. of 
carbohydrate, 70 to 80 gm. of protein and fat according to the state 
of her nutrition. One quart of milk a day is included and she is 
given cod-liver oil or viosterol. Pre-meal specimens of the urine are 
examined. If the glycosuria continues, insulin is administered until 
it is controlled. On several occasions we were surprised to find that 
the patient needed more insulin than we had expected from the 
degree of glycosuria. If the gravida is in the last month of preg- 
nancy, stereoroentgenometric measurements of the fetus are made 
according to the method of Johnson. 4 She is sent home with in- 
structions to test her urine before each meal and at bedtime until 
we are sure that there is no sudden shift in tolerance. She is then 
seen at weekly intervals. 

It is generally believed that there is a definite improvement in 
diabetes during pregnancy because of the increased insulin supply 
produced by the fetal pancreas. This view is supported by the work 
of Carlson and Drennan, 1 and of Carlson and Ginsburg, 2 who found 
that the diabetes produced by pancreatectomy in pregnant bitches 
was far less severe than that in the non-pregnant. This work was 
repeated by Markowitz and Soskin 5 who found, on the contrary, 
that pancreatectomy in pregnant dogs resulted in diabetes of the 
same severity as that in the normal controls. Further, they found 
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that pregnancy in pancreatectomized dogs was not accompanied by 
a decrease in insulin requirement. 

The findings in our IS cases are shown in Table 1. ' Six of these 
patients had a family history of diabetes, and of the 6, 3 had diabetes 
before they became pregnant. Twelve cases required 20 or more 
units of insulin a day and 1 needed as much as 85 units a day, 
thus classified as moderately severe. Four were sufficiently mild 
to be diagnosed definitely only after a sugar tolerance test. With 
the exception of those cases that never needed insulin, the insulin 
requirement of all patients increased during pregnancy. Case 4, 
however, needed less insulin as gestation advanced, probably be- 
cause she was more cooperative than before her pregnancy. The 
rise in insulin requirement was often sudden. This shift occurred 
in the middle trimester, usually at about 5 months. Cases under 
competent management would suddenly show increased glycosuria 
and acetonuria. For this reason, it was necessary to admit Cases 7 
and S to the hospital. In a few instances, insulin reactions occurred ' 
just before term and the dose was therefore reduced slightly. After 
taking 60 units a day during pregnancy Case 5 became sugar free 
without insulin 10 days before term. This case illustrates the neces- 
sity for weekly observations to make adjustments in insulin require- 
ment. 

All of our patients needed less insulin in the puerperium. In no 
case was the diabetes more severe than before delivery. We may assure 
the diabetic woman not only that pregnancy will not increase the 
risk to her life, but also that it will not make her diabetes worse. 

Management of the Diabetes During Labor. The diabetic should 
be seen by both the internist and obstetrician as soon as she starts 
in labor and constantly until after she is delivered and out of danger. 
She should be kept free of acetone. Since ketosis is easily developed 
in the normal pregnant patient it is even more readily produced in the 
diabetic. During labor the urine is tested every 2 hours and insulin 
given according to the amount of sugar found. In the early first 
stage, when the patient is able to drink, fruit juices and insulin are 
given. If acetonuria is present 500 cc. of 15% glucose is adminis- 
tered intravenously unless we are sure the patient can take fluids 
and carbohydrates by mouth.' In all cases, except the very mild 
ones, before leaving the delivery bed, the patient is given normal 
saline by hypodermoclysis and from 300 to 500 cc. of In to 20% 


glucose intravenously. 

Method of Delivery. All diabetics, of whatever severity, unless 
they present obstetrical abnormalities, are delivered through the 
pelvis, and normally if possible. Toward the diabetic who has a 
large fetus we allow a greater latitude. Upon her we perform a 
Cesarean section a week or 10 days before term. The indication in 
such a situation is one of relative dystocia, and has no bearing on 
her medical condition. In the early group of 34 diabetics at tins 
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hospital, Cesarean section was performed 5 times; in the later 
group of 18 cases, under present discussion, it was performed 3 
times, an incidence for the combined series of once in every 8.75 
diabetic pregnancies. The three Cesarean sections done in our 
group of 18 were done for large babies in 2 cases, and for previous 
section in 1 case. 

In deciding on abdominal delivery for a diabetic patient, or for 
any woman, the operator should weigh well the risk to the mother. 
In 10 years at this hospital, 1025 Cesarean sections were performed. 
The maternal mortality from surgical causes, such as hemorrhage, 
peritonitis, intestinal obstruction and pulmonary embolism was 
2.7 %, or 1 death in 45 operations. In 10 years in the out-patient de- 
partment there were 11,608 deliveries which were all normal, low 
forceps, breech extraction or internal podalic version. The maternal 
death rate was 1 case in 2902 deliveries. Regardless of diabetes, it 
is therefore evident that Cesarean section has proved intrinsically 
65 times as dangerous to the mother as pelvic delivery. Much 
thought should he taken regarding the necessity for abdominal de- 
livery in every case, and it should not be selected as an alternative 
for the normal process of parturition whenever such an outcome may 
reasonably be expected. 

Lactation. The supply of breast milk was insufficient in all of 
our cases in spite of*extra calories added to the diet to compensate 
for the 500 calories lost daily in the milk. We do not know the ex- 
planation of this deficiency. The same phenomenon was found by 
Markowitz and Soskin in diabetic dogs. 

Summary and Conclusions. 1. Under proper management, the 
diabetic mother may be expected to go through pregnancy and labor 
safely. Diabetes is usually worse during pregnancy. As a rule there 
is a sudden decrease in tolerance in the middle trimester which must 
be compensated by increased insulin. The patient must be checked 
often during pregnancy. After the pregnancy the insulin require- 
ment returns to the ante-pregnant level. 

2. The outlook for the fetus is poorer than in non-diabetics. In 
the last 4 years, however, the gross and net fetal mortality have been 
decreased by half. 

3. Careful combined medical and obstetrical supervision offers 
the best outlook for the fetus. 

4. The nearest approach to normal delivery is desirable. 
Cesarean section is reserved for those diabetics whose infants exceed 
the normal weight, or for cases where some other clear obstetrical 
indication exists. The two stillborns in our series could not have 
been saved by more radical delivery. Until we know more about 
the problem, therefore, we cannot ascribe fetal death to delivery 
from below, or to over-ripening of the fetus. It is only after we have 
carefully examined enough diabetic stillborns pathologically that 
we will have the final answer. For the present, we can find no reason 
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from our experience to believe that diabetes should be an indication 
for such a major surgical operation as Cesarean section. 

The writers wish to acknowledge the interest and suggestions of Dr. W. R. Ohler. 
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(From the George S. Cox Medical Research Institute, the Medical and Surgical 
Clinics of the Hospital of the University of Pennsylvania, and the Harrison 
Department of Surgical Research, School of Medicine, University of Pennsyl- 
vania.) 

The surgical pathology of hyperinsulinism has been greatly clari- 
fied during the past decade. However, as late as 1932, Heyn, 2 
speaking of the treatment of hyperinsulinism, stated that the treat- 
ment was medical unless “increasing amounts of carbohydrate be- 
came necessary; then surgery, even if unsuccessful, must be tried/’ 
and that for the present “surgery appears not to be good enough." 
Whipple ail'd Frantz 4 have recently thoroughly reviewed the litera- 
ture on adenomas of the islands of Langerhans. Although they col- 
lected 75 cases of hypoglycemia, in only 29 were tumors of islet 
tissue found at operation. Hence, these tumors while fully estab- 
lished in the literature are still regarded as relatively rare. 

We wish to report an instance of hypoglycemia due to a pancreatic 
adenoma in which the diagnosis was confirmed at operation, and the 
patient made a successful recovery. Certain of the observations 
made on the patient before and after operation are of physiologic 
as well as clinical interest, in a lesion which is being recognized with 
increasing frequency. 

Case Report, B. F. M., a white male, aged 34, was admitted to this 
hospital on September 3, 1935, with headache, convulsions and mental 
disorders ns his chief complaints. He has one sister who is insane and an- 
other who has asthma. As a past history, the patient gave general good 




Fig. 2. — Microphotograph of adenoma. X 436. 
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health with the exception of measles, mumps, chicken pox and diphtheria in 
childhood. He had an appendectomy at the age of 28. An automobile 
accident in 1929 caused unconsciousness for 4 hours. He has had asthma 
and hay fever for the past 5 years. He has never been obese. 

Since the middle of July, 1935, he had been having fairly severe, incon- 
stant, headaches. About the same time he had peculiar attacks of mental 
confusion and disorientation. These included spells of laughter, irrelevant 
remarks, singing and so forth. It became progressively more difficult to 
arouse him in the morning. He had had diplopia for 1 day. On August 30, 
1935, he went to sleep and could not be roused for 24 hours. When aroused 
he was quite irrational. Further sleep v’as followed by a convulsion and 
vomiting on September 1, and another convulsion occurred September 2, 
the day before his admission. After this convulsion the blood sugar was 80. 
He was incontinent of urine September 1 and 2. He was referred to the 
hospital as a possible case of brain tumor. 

Physical Examination. The patient w r as a tall, well built, well nourished 
man. On admission he w T as disoriented, delirious and had hallucinations. 
Later a wide range of mental symptoms w r ere noted; namely, drowsiness, 
coma, sullenness and excessive laughter. He never had the slightest 
memory of any of these episodes after they had passed. Memory was 
irregular even at best and mental fatigue was noted. For example, stereog- 
nosis v r ould be satisfactory for one or two objects, then would fail, but 
would return after a rest period. There was no evidence of organic neuro- 
logic disease. - He had a slight fever on admission which led to the tentative 
diagnosis of encephalitis, but when the spinal fluid was reported negative 
and the hypoglycemia was discovered he was transferred to the medical 
ward for study. Here the temperature was 98.2° F.; pulse, 60; respiration, 
18; blood pressure, 100/70; and weight, 171 pounds. 

There was an occasional extrasystole. The spleen was palpable. Other- 
wise, physical examination was essentially negative. 

Laboratory Findings. Hemoglobin, 103%; red blood cells, 5,600,000; 
white blood cells, 9700, with a normal differential. Urinalysis was negative. 
Blood and spinal fluid Wassermann tests were negative. Roentgen examina- 
tion of the abdomen was negative; the chest showed slight emphysema and 
increased priminence of the hilum. Blood serum calcium was 10.6 mg. per 
100 cc.; serum phosphorus, 3.8 mg.; and cholesterol, 202 mg. The blood 
sugar findings and the response to various physiologic agents are summarized 
in Table 1. 

Table 1. — Blood Sugar Studies. 

A. Pre-operative. 


Procedure. 


Fasting. } hr. 

4 hr. 

1 hr. 

2 hr. 

3 hr 

4 hr. 

1.8 gm. glucose per 

kg. 

by 






mouth 


.48 


175 

215 

228 

175 

Epinephrine 1 : 1000, 

0.G 

CC. 






subcutaneously . 


.89 


83 

50 

75 


Epinephrine 1 : 1000 

1:2 

cc. 






subcutaneously . 


. 30 50 

98 

147 





Insulin — 2 units subcutane- 
ously 30 . . 25 25 . . 30* 

* Symptoms developed and glucose was given after this blood sugar. 


B. Postoperative. 

1.8 gm. glucose per kg. orally 

9 days after operation 98 . . . . 143 106 87 100 

Epinephrine 1:1000, 0.3 cc. 

subcutaneously ... 78 ' 85 88 88 


5 hr. 


GG 


During his stay in the hospital several attacks of hypoglycemia were ob- 
served in which the response to glucose, administered intravenously and 
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LUKENS, ravdin: 


f ^ Pre-operatively he was placed on a high-carbohy- 
drate diet of 6 feedings at 4-hour intervals. He was much improved on this 
although a morning blood sugar after several days of this regime was 56 ’ 

On .September 28, 1935, an excision of the adenoma of the pancreas was 
done. IJie abdomen was opened through a long, left upper paramedian 
incision. An incision was made m the gastrocolic omentum and when the 
Dowel had been packed away and retracted the pancreas was readily ex- 
posed. Ho lesion was visible on the surface but when the lower border of 
the pancreas was mobilized, upon palpation there was found to be a nodule 
near the tail on the postero-inferior aspect. This lay in the substance of the 
gland so that a small incision had to be made into the gland before the tumor 
could be shelled out, silver clips being used to control the bleeding from the 
parenchyma of the gland. 

The tumor measured approximately 1.5 cm. in diameter and was quite 
firm in consistency (Figs. 1 and 2). Bleeding from the tumor bed having 
been readily controlled, the incision in the mesentery was then closed with 
catgut and the abdominal wall closed In layers with catgut in the muscles 
and fascia and clips in the skin. 

Two cigarette drains were inserted to take care of the drainage from the 
site of removal of the tumor. 


The patient’s immediate condition after operation was highly satisfactory. 
The operation was completed at 10.50 a.m. and he was immediately given 
venoelysis of normal saline and 5% glucose at a rate of 180 cc. per hour. 
The blood sugar at 12.15 p.m. was 252 mg.%. During the -afternoon the 
urine contained approximately 3.5% of sugar. 

The venoelysis was terminated at 4.30 p.m., but the blood sugar remained 
elevated, being 194 mg.% at 9 p.m. At 10.15 p.m. the urine sugar was 
3.3%. He was given 10 units of insulin at 11.30 p.m., and by 6.30 a.m. 
there was no sugar in the urine and the blood sugar was 118 mg.%.’ The 
fasting blood sugar on September 30, 2 days after operation, was 107 mg.%, 
and the urine was free of sugar. During this period the pulse rate varied 
from 50 to 90 and there were frequent extrasystoles. On October S, 1935, 
the fasting blood sugar was 93 and, on October 12,' it was 78 mg.%. The 
patient was discharged on October 13, 15 days after operation, with complete 
relief from his pre-operative symptoms. 

The data from various studies made during the postoperative period are 
given in Table IB. . 

Three months after operation the patient was in excellent health, com- 
pletely relieved of the disturbances which were present before operation. 
A word may be said about the effect of this operation on the patient s 
asthma. Prior to operation he had had, as was noted, “moderate asthma 
and hay fever for 5 years.” He had two fairly severe nocturnal attacks of 
asthma, relieved by 10 minims of adrenalin, before operation. After opera- 
tion, there were no attacks which required adrenalin or which elevated the 
respiration. However, ephedrin by mouth was used to relieve very mud 

asthmatic symptoms. . . . lX , . 

One 3 r ear after operation the patient writes that Ins asthma lias not 
ceased but is much less severe and less frequent. Tins he attributed to 
keeping away from certain feathers and dusts known to aggravate it. 


Discussion. Seale Harris, 1 in 4924, suggested that the pancreatic 
islet cells might elaborate an excess of insulin and give rise to hypo- 
glycemia. The symptom complex of the hypoglycemia due to an 
islet adenoma was not then understood. It is interesting that the 
6 cases observed by Whipple and Frantz* personally had been first 
seen in a neurologic institute where they had gone for nenous and 
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psychiatric disturbances. It should be stated, however, that the 
finding of a low blood sugar in association with neurologic or 
psychiatric symptoms is not sufficient for the diagnosis of pancreatic 
adenoma. 

. The patient described had the characteristic mental and nervous 
symptoms of hypoglycemia, confirmed by the finding of a low blood 
sugar level at the time of his symptoms. There was temporary 
response to carbohydrate ingestion and exploration was undertaken 
with the successful removal of an islet adenoma. The transitory 
diabetes postoperatively has been observed by others and is pre- 
sumably a phenomenon of readjustment. 

The apparent persistence of asthma after operation is interesting 
in view of the recent report of Wilmer, Miller and Beardwood 5 on 
the relation of blood sugar to asthma. The improvement in allergy 
noted after 1 year is due to better habits of living and affords no 
evidence that his allergic condition has been relieved by the opera- 
tion. 

Glucose tolerance, adrenalin and insulin tests were carried out at 
various times. The features of these tests were a diabetic sugar 
tolerance curve before operation, a possible resistance to adrenalin 
and no sensitivity to insulin. The occurrence of a diabetic sugar 
tolerance curve, while not the common finding, has been noted by 
others. The effect of adrenalin may have been the result of a toler- 
ance developed through its use by the patient in asthmatic attacks. 
In stating that there was no sensitivity to insulin, the authors have 
in mind the patient’s failure to develop symptoms until 3 'hours after 
its administration, and his ability prior to this time to remain symp- 
tom-free at a low blood sugar level. The dose of insulin used here 
has produced a prompt effect in such insulin sensitive states as 
Addison’s disease. The response of this patient to insulin is similar 
to that of a normal animal given a small dose of insulin and is in 
contrast to the severe convulsions which occur in 40 to 60 minutes 
after insulin is injected in a hypophysectomized animal (insulin 
sensitive) . One would expect this, namely, that the contrainsular 
mechanisms would be very active in the presence of an insular 
adenoma and that this would .govern the response to injected 
insulin. 

In reviewing these three tests, which have been commonly applied 
to patients suspected of insular hyperfunction, several things are 
apparent. Glucose, adrenalin and insulin all influence the blood 
sugar and each is intended to test a different aspect of the indi- 
vidual’s sugar regulation. It is now recognized that varying condi- 
tions under which these tests are made will lead to very divergent 
results. Thus, in states of liver glycogen depletion, adrenalin can 
produce little or no response, and yet a similar lack of reaction is 
observed in the glycogen saturated liver in von Gierke’s disease. 
The same types of uncertain response may be found with glucose 
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and insulin. In all instances, the response is conditioned more by 
the liver than by the presence or absence of an islet tumor. The 
recent work of Soskin , 3 showing that the sugar tolerance curve de- 
pends on the liver and not at all on the presence of the pancreas, 
is the most striking demonstration of the fact that alterations of the 
blood sugar cannot always be regarded as diagnostic of the condition 
of the pancreas. 

It seems then that in these patients the association of symptoms 
with low blood sugar levels is the criterion which justifies exploration 
in the event that the symptoms are inadequately relieved by treat- 
ment by glucose. 

Summary. We have reported the case history of a patient with a 
pancreatic islet adenoma. The lesion was diagnosed prior to opera- 
tion and it was removed with complete recovery from the symptoms 
which it induced. The patient’s asthma was not relieved by a return 
of the blood sugar values to a normal level. Pre-operative and post- 
operative studies on the effect of epinephrine on the blood sugar and 
sugar tolerance studies at both stages are discussed. 
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TUMOR OF THE BRAIN WITH NORMAL ENCEPHALOGRAM. 
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(From the Neurologic Services of the Mount Sinai, Montefiore and Bellevue • 
Psychiatric Hospitals.) 

As a rule expanding intracranial lesions produce alterations in the 
size, shape, and position of the ventricles or an obliteration of the 
subarachnoid air channels on the side of the neoplasm. Iliese 
changes depend upon the position, size and nature of the expanding 
lesion. Since there are so many variations in the “normal,” the 
correct interpretation of air films is beset with difficulties. . 

In a series of 500 tumors of the brain verified at the Mount binai 
Hospital, in which 120 patients had intracranial air injections, < 
showed normal aerograms. Two other instances of negative enceph- 
alograms were found among case records of other institutions 
(1 from Montefiore and 1 from Bellevue Psychiatric Hospital). 
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In each one of these cases the conclusion that the encephalogram 
showed no abnormalities was reached after examination of the plates 
by the neurologist, neurosurgeon and roentgenologist. 

In 8 cases the encephalograms were considered normal and in 1 
case the ventriculogram was declared negative for tumor. 

Case Reports. Case 1. — S. F., a boy aged 12, complained of occasional 
attacks of headache, nausea and vomiting for 6 weeks before admission. 
Twelve days before he entered the hospital, right-sided convulsive move- 
ments appeared without any loss of consciousness. Following this attack 
the patient vomited. These seizures recurred a number of times during the 
2 days before his admission. 

The examination showed a brachiofacial paresis with pyramidal tract 
signs on the right side. There was a slight defect in the periphery of the 
upper quadrant of the right temporal field of vision. The fundi were normal. 
A lumbar puncture showed an initial pressure of 120 mm. of water. Nine 
days after admission an encephalogram showed normal size, shape and 
position of the ventricles and a moderate amount of air in the subarachnoid 
spaces on both sides. Two weeks after the encephalography a craniotomy 
was done. A tumor, 3 cm. in diameter was found in the left paracentral 
lobule. The histologic diagnosis was spongioblastoma multiforme. Two 
weeks after craniotomy the patient was discharged as improved. 

Comment. The diagnosis in this case was based entirely on the 
clinical findings. Because there were no signs of intracranial hyper- 
tension, this patient was subjected to an encephalogram. The 
negative air studies delayed operative interference until definite 
progression was noted. 

Case 2.*— A. B., male aged 44, was admitted to the Bellevue Psychiatric 
Hospital on March 16, 1935, because of mental symptoms. Six months 
before admission the patient began to complain of vague abdominal pains 
and headache. Several abdominal laparotomies were performed without 
relief. Two weeks before admission the headaches became more severe, 
his vision became blurred and he became irritable and confused. 

The examination showed an ataxic gait; bilateral ptosis, more marked on 
the left side, was present; slight nystagmus on looking to the right and 
marked upward and downward impairment of conjugate gaze were noted. 
The pupils were equal and slightly irregular, though they reacted to light 
and in accommodation. There was some cogwheel rigidity in the right 
upper limb. The fundi were negative. He was lethargic, bewildered and 
confused. The lumbar puncture showed a normal pressure, clear and color- 
less spinal fluid with 27 lymphocytes per c.mm. Eleven days after admission 
an encephalogram showed normal ventricular and subarachnoid systems. 
The patient became progressively worse and stuporous, and died 1 month 
after admission. 

The autopsy disclosed no evidence of increased intracranial pressure. 
The ventricular system was normal. There were apparent softenings of the 
tip of the left corpus striatum, the right globus palhdus, the median portion 
of the putamen and in the substantia nigra. No other gross lesions were 
found. Sections through these areas showed an unclassified primary tumor 
of the brain, probably of the nature of a sarcoma. The tumor tissue was 
infiltrating and invaded the basal ganglia and the floor of the third 
ventricle. 

* This case report is published through the courtesy of Dr. K. M. Bowman, 
Director, Bellevue Psychiatric Hospital. 
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Comment. • This case illustrates the presence of a normal ventricu- 
lar system not only by encephalogram but at autopsy. The inter- 
esting feature is the presence of an infiltrating tumor without evi- 
dence of intracranial pressure in the region of the floor of the third 
ventricle and aqueduct where one would expect an early obstruction 
to the flow of the cerebrospinal fluid. 

Case 3.— W. A., a man aged 50, was admitted to the Mount Sinai Hospital 
with a history of convulsive seizures for 26 months. During this period he 
became more irritable and quarrelsome. Seven months after the onset of 
Ins illness he was considered a “brain tumor suspect” in another hospital. 
An encephalogram at that hospital revealed a slight increase in the 
subarachnoid spaces. This suggested a degenerative process at the time. 
The ventricular system and the basal cisterns were declared to be normal. 
Because of the relatively negative encephalogram, he was discharged with 
the diagnosis of encephalitis. Two weeks after discharge and IS months 
before his admission to the Mount Sinai Hospital he had “hives” and then 
developed twitchings in the left side of the body followed by a progressive 
left hemiparesis. For the last 6 months before his death he noted that when 
lie grasped an object with his left hand he could not release the object at 
will. 

The examination at the Mount Sinai Hospital revealed definite euphoria, 
a left spastic hemiparesis, and a left forced grasping reflex. The fundi were 
normal. An encephalogram showed a shifting and distortion of the ventricu- 
lar system due evidently to a tumor in the right parasagittal region. An 
exploratory craniotomy disclosed a glioma the size of an orange in the right 
paracentral lobule. 


Comment. The slight increase in the subarachnoid markings, if 
pathological, was not caused by the proven expanding lesion. 
This patient was under constant observation by many excellent 
neurologists and roentgenologists. (During the earlier stages of a 
brain tumor the aerogram may be negative.) 


Case 4.— C. B., a male aged 3S, was admitted to the Mount Sinai Hos- 
pital with the main complaints of headache and a speech disorder. Sixteen 
months before, following a brief prodromal period of headache and dizziness, 
he had a convulsion with very transitory impairment of speech. Five 
months later a left facial paralysis appeared. This persisted for 2 weeks. 
The patient was well again up to 4 months before admission when he had a 
fleeting attack of dizziness and unsteadiness in gait. Two months later lie 
complained of vague gastro-intestinal distress and headache. This was soon 
followed by difficulty with speaking and an inability to understand what was 
said to him. The speech impairment became worse and he soon began to 
fear that someone would harm him. He was anxious and restless. Severe 
headache with frequent nausea were present throughout the illness. He 
again improved .and became s 3 Tnptom-free until 1 week before admission 

when all symptoms reappeared. .... 

The examination showed a slight right lower facial weakness. The fundi 
were normal. The patient was spontaneously overtalkntive, and appeared 
frightened. Lumbar puncture showed a normal initial pressure. J he 
clinical impression was that of a tumor in the left temporal lobe. During 
1, is residence in the hospital he improved. Two weeks after admission he was 
discharged to the care of his family physician. , , , > 

Three weeks later he was readmitted because of severe headache? and 
inability to recall names of simple objects. Examination this time showed 




Fig. 1. — Normal encephalogram with verified brain tumor. Case 2. 
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slight tremor of both hands, a suspicious left Babinski and a right lower 
facial weakness. He was confused; his memory for recent events was poor; 
there was an anomia; he was unable to do simple calculations and he found 
it difficult to obey complicated commands. A right homonymous hemia- 
nopsia was noted on perimetric examination. 

Because of the complete remissions and exacerbations the patient was 
thought to be suffering from an aneurysm. A Roentgen raj'- of the skull 
revealed a calcified pineal gland in the normal position. The anterior 
clinoids of the sella turcica were slightly eroded. One week'after admission 
an encephalogram showed large globular collections of air in the subarchnoid 
spaces but no air in the ventricles. Four days later the hemianopsia dis- 
appeared and 8 daj's after the encephalogram a ventriculogram was per- 
formed and showed normal size and position of the ventricular system. 
The patient continued to improve and on discharge 6 weeks after his admis- 
sion all examinations gave negative results. 

Six months after leaving the hospital the patient was readmitted because 
of an attack of tremulousness, recurrent confusion, inability to speak and a 
convulsive seizure. On the da}' following this admission a ventricular 
puncture was performed. No fluid could be obtained from the left side. 
Two days later no tumor was found during a left exploratory craniotomj\ 
The autopsy disclosed a granular round mass 3 cm. in diameter in the region 
. of the left angular gyrus. This tumor proved to be a cavernous angioma. 

Case 5.— I. M., a man aged 30, was admitted to the Mount Sinai Hospital 
with a history of a head tremor for 15 years. In addition, twitching of the 
limb on the left side was reported for 8 years. Five j'ears before admission 
a grand mal seizure was observed for the first time. These convulsive 
seizures recurred and were frequently precipitated by undue mental strain 
or emotional stress. 

The examination showed a mild left lower facial weakness with diminished 
sensation on the left side of the body. The left knee jerk was slightly more 
active than the right. The fundi and visual fields were normal. Eight days 
after admission an encephalogram was performed and an irregular calcified 
mass was found to be situated 1 inch behind the coronal suture on the right 
side near the dura. The ventricles were found to be sjmmetrical and 
uniformly slightly enlarged but there was no shift. The subarachnoid spaces 
and the basal cisterna3 were normal. The patient left the hospital against 
advice. One year later a Roentgen ray of the skull showed the calcified 
mass to be slightly larger than on the previous examination. A calcified 
pineal was found in its normal position. There was no evidence of increased 
intracranial pressure. Except for a questionable bilateral earty papilledema 
the phj'sical findings were the same as those on the previous examination. 
An exploratory craniotomy was subsequentty performed and a calcified 
tumor was removed from the right parietal lobe. Histopathologically, the 
tumor was a calcified glioma. 

Comment. Normal ventricular and subarachnoid systems existed 
during the course of a brain tumor with definite calcification which 
increased in size during the course of observation. Slight sym- 
metrical dilatation of the ventricles has questionable pathologic 
significance. 

Case 6.— L. Z., a 39-j'ear-old housewife, entered the Mount Sinai Hos- 
pital complaining of headache. Two j’ears before admission she experienced 
intense generalized headaches. Seven months before admission, after a 
mentallj’- retarded son was sent to an institution, she became worse. She 
was depressed and lost interest in her surroundings. She had recurring 
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periods of confusion. After 2 months these mental changes cleared up. 
I months befoie admission the mental symptoms reappeared. One 
month later weakness of the left upper limb set in, to be followed in a few 
days by the feeling that someone was sitting at her left side and that she 
was holding something in her hand. 

The examination revealed a slow, cautious gait with decreased associated 
movements of the left upper limb; the left palpebral fissure was slightly 
greater than the right; the left pupil reacted consensual)}* but was fixed to 
direct light; the fundi showed earty papilledema, more marked on the left 
side, she was chill ,* p^chorootor retardation, confusion, defective memory 
and emotional instability were present. The mental picture was that of an 
organic psychosis. A Roentgen ray of the skull was negative. The lumbar 
puncture showed xanthochromic fluid under an initial pressure of 160 mm. 
of water with 40 lymphocytes per c.mm. and a total protein of 270 mg. per 
100 cc. Twelve days after admission the encephalography showed a normal 
ventricular system. The subarachnoid spaces were not visualized well on 
either side. A few days later the patient left the hospital against advice. 
An encephalogram performed 1 montli after discharge showed the ventricu- 
lar system to be displaced to the right and a craniotomy revealed a left 
parietal lobe glioma. 


Comment. This case illustrates the fact that a patient with a 
tumor of the brain may have papilledema and at the same time a. 
normal ventricular system . The clinical diagnosis was tumor of the 
brain but there were insufficient signs for localization. Since the 
aerogram was negative for tumor, operation was delayed until a sub- 
sequent encephalogram showed a shift of the ventricles to the right. 
The decreased amount of air in the subarachnoid spaces on both 
sides may be considered a normal variation. 

Case 7.* — B. K., a male aged 45, was admitted with the chief complaints 
of stiffness and weakness in the right arm and leg. For 18 years before 
admission, the patient had suffered with severe frontal headaches. In 1922, 
12 years before admission, the right upper extremity suddenly became weak. 
Following this episode, the right side of the body became progressively 
weaker. During the last year before admission there were a few convul- 
sions. He became emotional ! y labile, depressed and irritable. 

The examination showed a right hemiparesis with motor aphasia. The 
fundi were normal. An encephalogram done at another hospital revealed 
a slight uniform dilatation of the entire ventricular system. A definite 
diagnosis could not be made. The patient was discharged for observation. 
One year later, the patient was readmitted with bilateral papilledema. 
The encephalogram on this occasion showed a slight shift of the ventricular 
system to the right with an obscuration of the left inferior horn. Craniotomy 
and subsequent autopsy disclosed a vascular tumor (hemangioendotheliomal 
in the region of the left corpus striatum, hippocampus and island of Keil. 

Comment. The operation was delayed because there was no evi- 
dence of an expanding lesion by encephalogram. _ A slight dilatation 
of the ventricular system is frequently found in conditions other 
than tumor and as previously stated may be considered a normal 

variation. 

* This case report is published through the courtesy of Dr. S. P. Goodlmrt. Attend- 
ing Neurologist, Montefiore Hospital. 
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Case 8.— A. C., a 42-year-old housewife, was admitted to the Mount Sinai 
Hospital with the history of recurring attacks of dizziness, nausea, and 
fainting since her 23d year. Attacks of mild headache had also been present. 
These complaints were attributed to a head injury sustained 13 years 
previously. At the age of 32 “she was operated on the left side of the head.” 
She improved, and for 8 years was symptom-free. Two. years before ad- 
mission the fainting spells recurred; 6 weeks before admission vision became 
impaired and 3 weeks later she had a generalized convulsion. 

The examination showed bilateral papilledema with hemorrhages, general- 
ized hyperreflexia, and a positive left Babinski. A Roentgen ray of the skull 
showed an old trephine opening in the left parietal bone. 

An encephalography was unsuccessful. A few days after this air injection 
the patient became stuporous, and an emergency right subtemporal decom- 
pression was performed. The result was a remarkable improvement with 
almost complete recession of the papilledema.. 

She was discharged as improved and was in good health for 10 months. 
She then suddenly became comatose. This was followed by a transitory 
right hemiparesis. The examination on the second admission revealed low 
grade bilateral papilledema and a positive left Babinski. Smell was im- 
paired bilaterally. Under observation she had a generalized convulsion. 
An encephalogram . revealed normal ventricles and subarachnoid spaces. 
Since the suspected tumor could not be definitely demonstrated, the patient 
was discharged to the Follow-up Clinic. She was watched there for 2 years. 
Convulsive seizures recurred about every 3 months. Impairment of memory 
became more marked during the year before her last admission. 

When she was readmitted a third time, 3§ years later, the only objective 
signs were a slight blurring of the right optic disc margin and bilateral 
hyposmia. A third encephalogram showed a questionable shift of the 
ventricular system to the left side and a shadow which was interpreted 
as a calcification in the right subfrontal region. Because of this calcific 
shadow the right frontal lobe was explored and a hemangiomatous tumor 
involving two-thirds of the right pre-frontal lobe was excised. 

Comment. It was difficult to understand .the existence of choked 
disks in the presence of a normal ventricular and subarachnoid 
system. Despite the fact that the patient had had bilateral sub- 
temporal decompressions, changes in the ventricular system should 
be expected where papilledema existed. 

In this case, the excessively long remissions in symptoms, the 
absence of headache, the paucity of physical signs, and negative air 
studies, all tended to exclude an expanding intracranial lesion, 
although the total impression of the clinical picture and the course 
of the disease pointed to what proved to be the correct diagnosis. 

Case 9. — S. H., a male aged 59, entered the Mount Sinai Hospital with a 
4-months’ history of convulsions. Fifteen years before admission a hem- 
angioma of the lower right lip was excised but had recurred. The present 
illness began 4 months prior to admission when the patient suddenly became 
aware of a clonic twitching of the left side of the body which began in the 
left wrist and spread upward to involve the whole left side of the body. 
Following this attack the left side of the body was paralyzed for 2 hours. 
There were numerous similar attacks since the onset of the present illness. 

The examination revealed a spastic paralys is^rf Hi edeft arm and a flaccid 
paralysis of the left leg with tendonJiyperreflexia ) .Ifl5se)’iUabdomiiials and 
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loss of plantar flexion on the same side. The fundi were normal. The blood 
pressure was 160/100. The lumbar puncture showed an initial pressure of 
160 mm. of water. He was depressed and anxious. 

The clinical diagnosis was tumor of the right frontal lobe. Five days 
after admission a right frontoparietal exploratory craniotomy was done but 
no tumor was found. Two weeks following the operation an encephalogram 
was performed during which 110 cc. of fluid were removed and 90 cc. of air 
injected. Both ventricles were found to be normal in size and shape There 
was a question whether the right lateral ventricle was on a slightly lower 
level than the left. The third ventricle was normal in size and position. 
The diagnosis of an expanding lesion could not be made after examination 
of these aerograms. 

The patient continued to improve. The left hemiplegia disappeared 
almost entirely. Twenty' day's after the craniotomy' he was discharged from 
the hospital with instructions to return if any' new symptoms appeared. 
Despite the negative encephalogram and improvement in symptoms the 
provisional diagnosis was right frontal lobe tumor. 

Seventeen day's after his discharge from the hospital the patient was 
readmitted because of right-sided headache, restlessness, retention of urine 
and increasing stupor. The examination on this admission revealed the 
same positive findings as during his previous residence in the hospital. 
Eight day's later the patient was reexplored. A transitional cell glioma 
(6 by' 4i by 3 cm.) was removed from the right paracentral lobule. Two 
weeks after operation the patient was discharged from the hospital. He 
died at home 3 months later. Ho autopsy' was obtained. 

Comment. The diagnosis of tumor of the brain on admission was 
based on a clinical course. Since the first exploratory' craniotomy' 
revealed no tumor, an encephalogram was performed for more pre- 
cise localization. This was of no aid. The slightly lower position 
of the right ventricle probably' had some significance but it was 
insufficient to warrant a confirmatory' diagnosis of the presence of a 
tumor, even after a consideration of the clinical history in this case. 

Tumors of the brain, irrespective of their location, nature, size 
and rate of growth, may' exist for a long time without significant 
alterations of the ventricular and subarachnoid spaces. In this 
group, the locations of the neoplasms were as follows: 3 were in the 
parietal lobe, 4 in the frontal lobe, 1 in the corpus striatum and 
temporal lobe and 1 in the basal ganglia. The histologic nature of the 
tumors was as follows: 3 hemangiomata, 5 gliomata and 1 sarcoma. 
The duration of the course of the disease up until the time a normal 
encephalogram was found varied from 2 months to 19 years. In 
most instances the course was protracted. In 4 cases papilledema 
was found to be present while the ventricular system was normal. 

In 8 eases the operation was delayed because the encephalogram was 
normal. In 9 cases the clinical signs were sufficient for localization 
and diagnosis of tumor. Two patients showed calcifications in the 
tumor in the presence of "normal” encephalograms. One patient 
had a normal encephalogram and at autopsy normal ventricles, 
despite the fact that the tumor was located m the corpus striatum. 
The wider use of air injections for the diagnosis of intracranial 
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disease and the recent emphasis on the importance of early diagnosis 
of tumor of the brain will undoubtedly lead to the more frequent 
finding of normal encephalograms in cases of brain tumor. 

The literature on this subject is extremely meager. Dahl- 
Iversen 1 reported a case of papillomatous tumor of the fourth 
ventricle with papilledema and with a normal aerogram after 
ventriculography. The autopsy confirmed the absence of dilatation 
of the ventricular system. We have not been able to find other 
cases. 

The interpretation of slight variations in the aerogram is beset 
with difficulties because of the relatively frequent incidence of such 
deviation from the accepted normal. It is doubtful whether 
slightly diminished subarachnoid markings or a mild indentation 
or diminution in size of a ventricle will by and in itself justify 
exploration. A slight depression was found in the anterior part of 
the left lateral ventricle in Dahl-Iversen’s case though the tumor 
was in the posterior fossa. Goette 2 has collected the known informa- 
tion on the variations of the normal aerogram. He concludes that 
there are many abnormalities which are. within normal limits. 
Kornblum and Grant 3 state that: “Encephalograms performed 
upon the same individual at different times under apparently normal 
conditions may vary markedly in the size and shadows representing 
the subarachnoid spaces.” Slight variations assume significance 
only when the clinical findings suggest an expanding lesion in a 
particular part of the brain. 

It must be distinctly understood that the designation “normal” 
depends on the concept of normalcy of the aerogram at the time of 
the diagnosis. It is likely that further study of the encephalogram 
in tumors will reveal significant changes the importance of which has 
been overlooked. 

Summary. 1. A series of 9 cases of brain tumor with normal 
aerograms is reported. 

-2. Normal ventricular and subarachnoid systems may exist 
irrespective of the nature and location of the tumor and the duration 
of its course. 

3. Attention is called to the fact that a negative encephalogram 
does not exclude the diagnosis of a tumor based on clinical grounds. 

4. During the earlier stages of a brain tumor the aerograms may 
be negative. 
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VISCERAL PATHOLOGY IN MEASLES. 

A Clinico-pathologic Study of 100 Fatal Cases. 

By John A. Degen, Jr., M.D., 

RESIDENT PATHOLOGIST, WILLARD PARKER HOSPITAL, NEW YORK CITY 

(From the Pathological Laboratories of Willard Parker Hospital.) 


Measles has long been recognized as a serious and frequently 
fatal disease, and the pathology of this condition has been the object 
of much study and investigation. Most of the studies, however, 
have concentrated on one organ or group of organs, particularly 
the respiratory tract and the nervous system. This is an attempt 
to study the general pathology found throughout the body in a large 
series of measles deaths. It consists of 100 autopsies, 94 from the 
laboratory files — 3 previously reported 5 ' 3,10 , and 6 personalty per- 
formed. For most of those on file, it was difficult to give satis- 
factory gross descriptions; accordingly, the references to the gross 
pathology are for the most part brief quotations, the chief emphasis 
being placed on microscopic findings. 

Pathologic Anatomy. Heart and Pericardium. Pericarditis was 


present in 4 cases. Two showed a shaggy exudate on the’ visceral 
pericardium with the pericardium distended with purulent fluid, 
while 2 had lesser amounts of purulent fluid and no fibrinous exu- 
date. Pericardial effusion was somewhat more common, 13 cases 
showing effusion of clear fluid, 3 of 50 cc. or over and 10 of 15 to 
50 cc. The heart itself showed no characteristic gross changes. 
Dilatation of the right heart in varying degree was found 24 times. 

Of 91 hearts examined microscopically, only 4 showed more than 
the .usual toxic changes. These 4, including the 2 with exudative 
pericarditis, had cellular infiltration of the myocardium. The 
infiltration was chiefly lymphocytic, and was partially, but not pre- 
dominantly, perivascular in distribution. 

Pleura. Involvement of the pleura was noted in 27 cases. 
Empyema occurred in 13, 2 bilateral and 11 unilateral. A well 
marked fibrinous pleuritis, excluding those cases showing only a few 
fresh fibrinous strands, was found in 14 cases, 5 with serous effusion 
and 9 without effusion. Bilateral pneumothorax, with associated 
bullous emphysema of the anterior mediastinum, was seen once, 
death having occurred 4 hours after a tracheotomy. 

Lungs. Pneumonia of sufficient extent to be recognizable grossly 
was present in 93 cases. Of the 7 showing no gross pneumonia, 3 
also had none by microscopic examination, and 3 only a mild 
incipient process/ The gross process had mostly a patchy lobular 


distribution. . . 

Microscopically, the process was chiefly of 2 types, ihe inter- 
stitial tvpe, the more usual, consisted of a marked thickening of the 
bronchial and alveolar walls, with a thin exudate of serum and 
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phagocytes in the alveolar lumina. The lobular type showed a 
heavy purulent exudate, consisting almost entirely of neutrophils 
and fibrin, with distention of the alveoli and consequent thinning of 
their walls. The bronchi and bronchioles in almost all the sections 
in both classifications contained purulent exudate. This, as a rule, 
did not invade the walls, although the epithelium usually exhibited 
a catarrhal desquamation, indicating the presence of an acute bron- 
chitis and bronchiolitis. The bronchial walls were for the most part 
intact, although there was usually some slight peribronchial lympho- 
cytic infiltration. 

In most instances both types were present, but often one or the 
other greatly predominated. The predominating variety was 
interstitial in about one-half of the cases and lobular in about one- 
sixth, while the remainder had a fairly equal distribution of both 
varieties. The earliest cases were of the peribronchial interstitial 

type. 

The most unusual lung finding was in a case in which death was 
apparently caused by a large infarction of the right upper lobe. 
The lesion proved to be due to complete occlusion of the branch of 
the pulmonary artery supplying this lobe by pressure from several 
enormously enlarged, non-tubereulous lymph nodes. 

Larynx. The larynx in practically all cases showed ' slight to 
moderate congestion and edema, but in 13 the changes were exces- 
sive. Of these, 9 presented an extremely severe laryngitis, 6 showing 
ulceration (involving the vocal cords in 3), and 3 a membrane. The 
remaining 4 cases, though without membrane or ulceration, had 
sufficient congestion and edema to cause respiratory difficulty and 
death from obstruction. 

Microscopically, sections were available in 4 of these severe 
cases. All showed an acute inflammatory process, with thrombi 
in the veins and large deposits of fibrin, and in 3 the inflammatory 
changes were widespread, the fibrin deposition being even more 
pronounced in the deeper layers than on the surface. 

Of these 13 cases, it is of interest that 8 were typical cases of 
measles croup, with death clinically due to laryngeal obstruction. 
Two had no note on the chart concerning a laryngeal inflammation, 
while 3 had only mild clinical laryngitis. Of the 13, nose and throat 
cultures were negative for Klebs-Loeffler bacilli in 9, while in 4 
there were no nose and throat cultures reported. 

Trachea. The trachea and primary bronchi were almost uni- 
formly deeply injected, with a reddened mucosal surface and usually 
a mucoid secretion." No membrane was observed, other than in 
the upper few centimeters as a direct extension from a laryngeal 
membrane. Microscopically, the usual picture was an intense con- 
gestion of the mucosal vessels, and a mild lymphocytic infiltration, 
usually involving neither the epithelium nor the glandular layer but 
diffusely infiltrating the area between. Of the 22 sets of sections 



106 


degen: visceral pathology in measles 

examined, 13 were of the type just described, while 9 ranged from 
slightly greater inflammatory change with some invasion of the 

glands to- a severe inflammation with necrosis and epithelial 
sloughing. 

1 hymns. Satisfactory figures on the gross appearance of the 
thymus could not be compiled, but the striking feature of this gland 
was the microscopic picture. Of sections from 64 cases, 41 showed 
a marked degree of atrophy with great depletion of the lymphoid 
tissue. In 34 the Hassall's corpuscles were either greatly decreased 
in number or entirely absent, while in the remaining 7 there were 
numerous large corpuscles undergoing marked degeneration. 
Lymphoid hyperplasia was found only twice. This atrophic process 
is apparently the so-called accidental involution which is said to 
occur in many acute infections, and which has been seen in this 
laboratory in other contagious diseases. 

Tonsils. The tonsils were for the most part enlarged and in- 
flamed, but actual gross purulent inflammation was seen in only 2 
cases. Microscopically, these 2 were the only ones to show an acute 
inflammatory process. In both, blood-vessels were seen to pass 
directly through areas of acute inflammation, and in 1 of them the 
vessel wall was necrotic, with actual invasion by cocci visible 
(Fig. 1). There was marked generalized sepsis in both cases, with 
hemolytic streptococci cultured throughout the body, including 
tonsils and heart’s blood, and the microscopic picture would seem to 
provide an excellent illustration of the probable portal of entry. 
Giant cells, as described by Warthin and others 2 ' 0 ’ 7 ’ 11 in the tonsil 
and appendix in the prodromal stage of measles, were not found 
in either organ in our material. 

Lymph Nodes. The lymph nodes throughout the body were 
enlarged and congested, particularly those in the cervical, peri- 
bronchial and mesenteric groups. Only 3 showed suppuration. 
The characteristic microscopic picture was one of subacute inflamma- 
tion. In contrast to the lymphoid hyperplasia in the spleen and 
intestinal tract, the lymphoid tissue of the nodes seemed decreased 
in amount, with relatively little lymphoid activity. The vessels 
were congested, and the sinuses widely dilated and packed with 
lymphocytes, large phagocytic mononuclear cells, and plasma cells. 
Fibrin was occasionally seen. Definite acute inflammation was 
observed in only 2 of the 77 sets of sections studied. Extreme con- 
gestion was found in 8 cases, 1 of which also shoved extenshc 
microscopic hemorrhage. Lymphoid hyperplasia was observed onk 
t w i C e. A mild hyperplasia of the reticulo-endothelial system was not 

uncommon. . . . , , , 

Spleen. The spleen in most instances was considerably enlarged. 
The characteristic gross appearance was one of marked congestion 
and follicular hyperplasia ; much less often a soft, mushy, septic 
spleen was found. Microscopically, the typical picture was one of . 
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marked congestion with lymphoid and retieulo-endothelial hyper- 
plasia. Microscopic hemorrhage was seen in 14 cases (marked in 2). 

Liver. The liver was generally enlarged, and usually showed gross 
evidence of cloudy swelling and congestion. Microscopically, the 
liver sections uniformly showed toxic changes in varying degree, 
consisting of cloudy swelling, fatty infiltration, and congestion. 
The congestion was usually marked, but in only 3 instances was there 
passive congestion to the point of central necrosis of liver cells. 
The most frequent lesion observed was an infiltration of the portal 
spaces with lymphocytes (Fig. 2); this was found in 20 cases (22% 
of those examined). In 11 it was classified as slight, in 8 as moder- 
ate, and in 1 as marked. The infiltration did not in any case invade 
the liver lobules, and was composed almost exclusively of lympho- 
cjdes and rare plasma cells. In none of the sections was there a 
consistent perivascular or periductal arrangement of the invading 
cells. 

Pancreas.' No gross lesions were observed in the pancreas. 
Microscopically, one section of the 74 examined showed a slight, 
rather diffuse infiltration of the interstitial septa with lymphocytes 
and plasma cells. 

Adrenals. Marked unilateral medullary hemorrhage was found 
in 1 case. The adrenals were otherwise grossly normal throughout 
the series. Microscopic medullary hemorrhage was observed in 3 
cases, though only in the one just noted was it extreme. Lympho- 
cytic infiltration of the medulla occurred in 3 sections of the 84 
examined. 

Kidneys. Grossly, the kidneys generally showed congestion and 
often cloudy swelling. Mild pyelitis and ureteritis occurred in 
2 cases, unilaterally in 1 and bilaterally in the other. Micro- 
scopically, practically all the cases showed congestion, and also 
fairly marked cloudy swelling of the tubular epithelium. Of the 
95 sections examined, there was a moderate interstitial mono- 
nuclear infiltration in 6, without involvement of the glomeruli 
(Fig. 3). The cells were chiefly lymphocytes, with a considerable 
number of plasma cells and cells of endothelial character. Both 
cortex and medulla were affected. In only 3 cases of the 95 was 
there any evidence of glomerulitis, and in all of these the process 
was an early one. 

G astro-intestinal Tract. Acute appendicitis was found in 3 
instances, 1 with perforation. No other significant gross changes 
were noted. Microscopic sections of the gastro-intestinal tract 
were available in only 14 cases, and beside a single appendix section 
which showed an acute inflammatory process and no giant cells, 
exhibited only a moderate intestinal lymphoid hyperplasia in 
slightly over half the cases. 

Peritonitis. Peritonitis was found in 5 cases, 3 of which yielded 
hemolytic streptococcus on culture. A fourth case was due to a 
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ruptured appendix, and in the remaining 1 the process was limited 
to the pelvis and was apparently a tuberculous peritonitis. 

Brain, Ears and Mastoids. In practically all of the 29 cases in 
which the skull was opened, the brain showed moderate edema and 
congestion, and in 5 there were scattered punctate hemorrhages. 
A cortical abscess, apparently secondary to mastoiditis, occurred 
once. Purulent meningitis was found in 3 cases, 2 due to hemolytic 
streptococci. Serous meningitis with opalescent fluid occurred 
twice, and hemorrhagic softening due to cortical venous thrombosis- 
was seen once. 

Otitis media or mastoiditis or both were found at autopsy in 13 
of these 29 cases, involving the middle ear alone in 4, the mastoid 
alone in 3, and both middle ear and mastoid in 6. Sinus thr ombosis 
was found in 4 cases, 3 of these showing an associated mastoiditis. 

Microscopically, toxic changes were generally found in the brain, 
consisting of congestion, pericellular and perivascular edema, and 
some degree of degenerative changes in the nerve cells. In 5 cases 
these changes were especially marked, with small hemorrhages into 
the Virchow-Robin spaces, and perivascular infiltration with mono- 
nuclear cells, chiefly lymphocytes, in 1 instance with very definite 
cuffing (Fig. 4). These 5 cases were interpreted pathologically as 
early encephalitis, and in 4 of them a clinical diagnosis of encephalitis 
was made, while such diagnosis was not made in any other cases. 
No definite demyelinization was found. 

SMn. Skin sections were examined microscopically in 11 cases. 
The only constant finding was slight to moderate lymphocytic 
infiltration of the^corium, sometimes perivascular in distribution, 
but not uniformly so. Active desquamation of the epidermal cells 
was occasionally observed. In no instance was there thickening of 
the cornified layer. Swelling of the endothelial lining ceils of the 
capillaries was noted in 3 sections, and slight subendothelial lympho- 
cytic infiltration in 1. No relationship could be made out between 
the extent of the microscopic lesions and the appearance and dura- 
tion of the rash. 

Bacteriology (See Table 1). One or more cultures were taken 
from 74 cases. The most striking feature was the overwhelming 
predominance of hemolytic streptococci. These organisms were 
present either alone or with other organisms in 57 cases, or 77 % 
of those from which cultures were taken, and in pure culture, as the 
onlv organism found in the body, in 30 cases or 41 %. Blood cultures 
were not taken during life from the majority of the cases, but of the 
31 showing a pure hemolytic streptococcus in the heart's blood at 
autopsy, 5 had similar ante-mortem blood cultures. The only other 
organisms found in more than one or two cultures were Pneumo- 
coccus, Types I and XIV, Strep, viridans, and Staph, aureus and 

albus. 



Fig. 1. — Tonsil. Acute tonsillitis in measles Necrotic area with neciosis of 
blood-vessel. Phlovin methylene blue. X 110 (Undei oil immeision, penetiation 
of cocci through the necrotic wall into the lumen of the vessel can be seen.) 



Fig. 2. — Liter. Lymphocytic infiltration of portal spaces. Phlovin methvlene blue. 

X 135. 
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Table 1. — Bactebiologic Findings. 


Number of cultures taken . 

No growth 

Streptococcus hemolyticus . 

Strep, hem. and Strep, viridans 
Strep, liem. and Staph, aureus 
Strep, hem. and Green, strep.* 
Strep, hem. and Pneumo.,Type XIV 
Streptococcus viridans .... 
Pneumococcus, Type I . 
Staphylococcus albus . j 

Miscellaneous! 
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Chest fluid. j 

5*2 

ZJ ~ 
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Peritoneum. | 

Larynx. 
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Testis. 

Brain. 

Cerebral fluid 
or exudate. 

Spinal fluid or 
exudate. 
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3 
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* * 



• * 

1 
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* Green streptococcus, bile solubility test not done. 

f Includes single organisms and groups of organisms not occurring in more than 
two cultures. These include, in addition to the organisms listed above, Pneumococcus. 
Types II and IV, Pfeiffer's bacillus, Streptococcus anhemolyticus (gamma), and 
Bacillus coli (in a case of ruptured appendix) . 


Clinical Considerations. The age incidence is shown in Table 2. 
The greatest incidence was in the 18 months period from the sixth 
month through the second year, 60% falling within this age group. 
No case occurred under the age of 3 months, and only 2 under 6 
months. Only 3 cases were over the age of 8 years, including 1 
adult of 40. 

Table 2. — Age Incidence. 


Under 1 year 21 Under one year: 

12 to IS months 24 3 months ... 1 

18 to 24 months 17 5 months 1 

2 years 11 6 months ... 1 

3 years 7 7 months . . 3 

4 years 7 8 months ... 5 

5 years 2 9 months ... 5 

6 years 4 10 months 1 

7 years 2 11 months ... 4 

8 years 2 ‘ — 

10 years 1 21 

15 years 1 

40 years 1 


The incidence of the chief complications, the day of illness on which 
they were first diagnosed clinically, and the day of illness cn which 
death occurred are summarized in Table 3. It will be noted that 
pneumonia was an early complication, occurring in 32 cases by the 
fifth day, and in 71 cases on or before the tenth day. Laryngitis 
and encephalitis were also found early in the illness, while empyema, 
as might be expected, was a considerably later complication. Death 
usually occurred late in the disease, 77 % dying later than the first 
week. No correlation could be made between the day on which death 
occurred and the character and extent of the lesions found. Tubercu- 
losis as an incidental finding was seen in 3 cases. 
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Table 3.-Date op Clinical Onset or Chief Compltca' 


[ 

Day of illness, j 

I 

r 

-t-» 

<N 

-a 

CO 
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oo 
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© 

© 

r~i 
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id 

7 

Pneumonia* 

l 

3 

G 

„ 

11 

13 

3 

11 

,s 

4 

* 

s 

Empyema! 










o 

5 

Laryngitis 


1 

1 

2 

3 

1 

2 

- 

*. 



Peritonitis 


1 










Encephalitis 


I 

1 


2 



1 




Meningitis 




2 







1 

Day of death 



' 

2 

3 

3 

G 

0 

7 

I 

4 

10 

21 


14 


21 


* In 2 cases, pneumonia antedated the onset of measles by 2 and 3 days, xespec- 
tively. 

t On the basis of gross pneumonia at autopsy. 

t One ease of empyema died in ambulance on 10th day of illness and was not 
admitted. Date of onset of empyema not known. 


Discussion. In analyzing the pathologic findings in these hundred 
cases, the most striking observation is the absence of any specific 
gross or microscopic pathological lesion which, in the absence of 
additional clinical data, could lead to a diagnosis of measles. The 
most constant pathologic change appears to be pneumonia and 
inflammation of the upper respiratory tract, but even the pneumonia 
is not of a single type. Elsewhere the gross picture is one of 
secondary infection and concomitant toxic changes, the infection 
being most often apparently of a streptococcal nature. Microscopic 
examination also shows evidence chiefly of a severe and widespread 
toxic and infectious process. Among these changes, the frequent 
presence of an interstitial, mononuclear cell infiltration is of especial 
interest. 

Brody and Smith , 1 in a study of the microscopic visceral pathology 
of a series of scarlet fever cases at this hospital, were particularly 
impressed by the repeated occurrence of an almost characteristic 
lesion found in various organs. This consisted of an interstitial round- 
cell infiltration (predominantly lymphocytic, but also containing 
plasma cells and other round cells). The infiltration tended to be peri- 
vascular in distribution, and practically never affected the specific 
structures of the organs, such as liver lobules or kidney glomeruli 
or tubules. They concluded that the process was most probably 
the result of a circulating streptococcus toxin, as the interstitial 
lesion is seen in other infectious diseases, notably diphtheria and 
measles, but always with an associated streptococcus infection. 

This scarlet fever study constitutes a close parallel to our own, 
as in each the autopsies have been performed in the same laboratory 
and the microscopic sections prepared by the same routine. A 
similar purely interstitial mononuclear infiltration was observed m 


wiowm Not diagnosed 
— t- clinically. 
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in 20 out of 89 liver sections, and in from 1 to 0 eases each m the, 
heart, kidney, adrenal and pancreas. The 11 skin sections examined 
all showed slight mononuclear cell infiltration of the corium. Slight 
endothelial cell changes were observed in 4 of these, but in none were 
there the marked changes and proliferation of these cells described 
in measles rashes by Ewing, 4 Mallory and Medlar, 9 and Denton. 3 

The identity of the causative organism of measles does not lie 
within the province of this paper, but it is apparent that, in this 
series at least, the fatal complications of measles are due in very 
large part to the hemolytic streptococcus. This is evidenced by the 
bacteriologic studies described here, and also by the occurrence of 
the interstitial- mononuclear infiltration and the correlation between 
this process and the observations cited in cases of scarlet fever, a 
known streptococcus disease. The large percentage of positive 
blood cultures at autopsy suggests that the blood stream is probably 
the chief route by which the organism is transmitted through the 
body, and the pharynx, tonsils and upper respiratory tract would 
seem a very likely portal of entry. This hypothesis is supported by 
the section of tonsil in which a blood-vessel passing through an area 
of acute inflammation underwent necrosis, with cocci seen passing 
from the inflammatory areas into the vessel. 

Summary. 1. A series of 100 measles autopsies is presented, with 
gross and microscopic pathologic findings throughout the body, 
bacteriology, and various related clinical statistical data. 

2. The incidence was greatest among small children, 60% of the 
cases falling between the ages of 6 and 24 months. 

3. Pneumonia, laryngitis and encephalitis were early complica- 
tions, while empyema occurred late in the disease. Death was 
usually in the second or third week. 

4. Autopsy bacteriolog 3 r studies showed hemolytic streptococcus, 
either alone or in combination with other bacteria, to be over- 
whelmingly the chief organism found. 

5. No lesion definitely pathognomonic of measles was found. The 
most constant microscopic finding was an interstitial mononuclear 
cell infiltration, resembling a similar infiltrative process found ex- 
tensively in scarlet fever. 

In closing, I wish to express my appreciation and indebtedness to Dr. Vera B. 
Dolgopol, pathologist of Willard Parker Hospital, for her many helpful suggestions 
on the interpretation of findings. 
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(From the Department of Medicine, Mt. Sinai Hospital.) 

Hereditary diseases, in most instances, offer certain stigma 
whereby they may be easily recognized. This is aptly illustrated 
in such hereditary afflictions as diabetes insipidus, hemophilia and 
others. On the other hand, in congenital polycystic kidney, it is 
often difficult to demonstrate any existing, hereditary influence. 
It is by no means common, being found at postmortem in approxi- 
mately 1 to 500 cases, and as such merits more than a passing 
interest. 

This condition should be defined in contrast to other cystic condi- 
tions of the kidney, although the distinctions are not clear cut. A 
kidney in which there is a very great number of small cysts and larger 
cysts found throughout its parenchyma and projecting on its surface, 
both the cortex and the medulla being involved, is probably of 
congenital origin. The disease is not limited to any particular age, 
being found in fetuses, newborn, adults and even in old age. One 
often sees the statement in medical literature that polycystic kidney 
disease occurs in two periods of life, viz, early infancy and adult 
life, and furthermore, that there is a gap between these ages in 
which few cases occur. However, a search of the literature shows 
that a number of cases have been recorded occurring during the 
first and second decades. Sieber, 3 in 1901, collected 32 eases in 
these periods; the age recorded usually represented the time when 
the disease was first recognized, either clinically or postmortem. 
Several writers, studying families with hereditary polycystic kidney 
disease, have recognized eases in which no subjective symptoms have 
developed. Such facts bring the newborn and adult groups closer 
together; there is no longer any doubt that the disease in the adult 
and the infant are the same. 

Theories of Development. Many theories have been advanced to 
explain the development of polycystic kidney disease and presented 
in far more detail than could be attempted in this paper. The 

most generally accepted theories are: 

1 That of I-Iildebrandt, 6 who believes that the cysts are the 
outcome of a developmental defect, rather than inflammatory or 
neoplastic in character. The cysts, according to him, are formed as 
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a result of non-union of the collecting and secretory elements which 
arise from two separate anlagen. 

2. That of Ivampmeier, 6 who, as a result of extensive embryo- 
logic studies of congenital renal cysts, comes to the conclusion 
that during fetal life renal cystic tabules are very common, and as 
growth progresses, they disappear. However, if for some unknown 
reason they persist and continue to grow, polycystic kidneys result. 

Heredity. The hereditary aspect has been widely commented 
upon. Examples occurring in families cannot be regarded as a 
coincidence, but only as proof that in these families, polycystic 
kidney disease is a hereditary affection. A familial history, there- 
fore, is of the greatest diagnostic value. This recognition of several 
instances occurring in one family and in several successive genera- 
tions is largely responsible for the term “congenital” now used with 
respect- to this disease. The hereditary factor is not sex-linked; 
the disease affects either sex equally. 

Dunger, 3 in 1904, was able to present 5 children of the same mother 
having polycystic kidney disease. Paus, 7 in 1914, found 2 of a 
family of 4 with cystic kidneys; 1 of those with cystic kidney had 
14 children, of whom 4 had cystic kidneys. The other with cystic 
kidney had 3 children, none having the disease. One of the normal 
members of the first generation had 4 normal children, but a grand- 
child had a cystic kidney. Of more recent years, Cairns, 1 noted 10 
cases in 3 generations of a family. Fuller, 4 in 1929, described 9 
cases in 27 members of a family in 4 generations. While the appli- 
cation of Mendel’s law to this condition has been suggested in the 
genealogic graphs published by authors, such as Cairns, 1 Crawford 2 
and Fuller, 4 there is still insufficient data available to admit analysis 
along these lines. 

The cases to be reported here are those of the T. family. Medic- 
ally speaking, we can start the history of this family with 2 brothers, 
Mendel and Isaac T. A noteworthy incident from the outset is 
that the parents of the children in whom the disease was found are 
related, that is, the husband, Isaac T. and his wife, Bessie T., are 
also uncle and niece. Isaac T. died at the age of 42 of “ chronic 
nephritis.” We can find no evidence of any studies, either functional 
or urographic having been done on him. 

Bessie T., the mother, has been suffering from renal disease for a 
number of years and has, on several occasions, passed renal sand. 
Recent urologic studies reveal impaired renal function, but no evi- 
dence of polycystic kidney disease. 

Bessie and Isaac T. had 7 children. Of these, 6 give positive 
evidence of renal disease. Four of these 6 cases have both clinical 
and radiologic evidence of polycystic kidney disease. 

Case Reports. Case 1 . — Rose C., nee T., aged 43, was admitted to this 
hospital on June 29, 1935, with the chief complaints of palpitation, nervous- 
ness and dyspnea, of 3 years’ duration. Her past history is important in 
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that she suffered from nocturia for a number of years and was told that she 
had hypertension by a private physician. She passed a ureteral calculus in 
1928. 

Physical Examination . A fairly well nourished female with the following 
positive findings: Diseased tonsils; marked pulsations of vessels of the neck; 
soft sj'stolic murmur at the mitral area not transmitted; in the upper left 
quadrant there was palpable a hard, rounded, pear-shaped mass which did 
not definitely move with respiration; the right kidney was palpable; there 
was a fine tremor of the fingers. «. 


family tree 



Died with a presumptive 
diagnosis of hydronephrosis. 
Roentgen-ray doubtful as to 
the hydronephrosis. 
Probable P.K.D. 


Died at age of 42 
of chronic nephritis 

. V 


Y 

CHILDREN 


Has clinical and 
laboratory evidence 
of chronic nephritis 
) 



Chart I 


Laboratory Studies. Temperature, 98.4; pulse, SO to 9 o; respiration, Jb 
Urine, straw colored, acid, specific gravity, 1.016; faint trace of albumin, 
2 to 3 leukocytes, occasional red blood cells, hyaline and coar-'dj gy- 1Ilu a 
evsts Leukocytes. 11,400. Urea-nitrogen, lo.o; Sugar , , 94, Cholesterol, 
094 Mosenthal Test: unpaired kidney function. Electrocardiogram. 
myocardial degeneration. B.M.R, +35, +51, +28. Urography: Rocn - 
rav 0 f rio-ht kidnev showed marked dilatation of the renal pehi~, 1 
kidnev enormous dilatation of all calices. Administration of Lugol s solu- 
tion caused swelling of the thyroid gland and no improvement of symptom.. 
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Therefore, it was not thought that this patient suffered from primary 
h yperthyroidism . 

Diagnosis. 1, bilateral polycystic kidneys; 2, hypertensive cardiovas- 
cular disease with hypermetabolism ; 3, foci of infection. Patient dis- 
charged on July 19, 1935. 

Case 2. — Herman T., aged 36, was admitted on December 6, 1935, with 
chief complaints of pain in the left loin, and hematuria. 

History of Past Illness. Two weeks prior to admission, patient began to 
develop sharp non-radiating pain in the left loin. He also noticed that his 
urine was reddish in color, having been so for the past 6 months. There 
were no other urinary symptoms, and the patient was in general good health. 
There was a past history of scarlet fever. 

Physical Examination. A well-nourished intelligent white male. The 
positive findings'were injected pharynx; diseased tonsils; a mass on the left 
side of the abdomen, in the region of the kidnejp which moved with respira- 
tions. There was no tenderness nor rigidity. 

Laboratory Studies. Temperature, normal. Pulse, 80; respiration, 20. 
TJrine, amber, acid, cloudy, specific gravity, 1.011; faint trace of protein, 
22 to 25 leukocytes, blood, occasional casts. Blood, mild leukocytosis, 
10,900. Blood-chemistry, normal. Wassennann test, negative. Indigo car- 
mine, right appeared in 8 minutes; left in 9. Roentgen ray, retrograde 
pyelogram revealed the pelvices markedly dilated and distended. There 
were stone shadows on the left side. 

Diag?iosis. Congenital polycystic kidneys with stones. 

Case 3.— Samuel T., aged 35, was admitted to the hospital on December 
19, 1935, with the chief complaints of dyspnea and expectoration. He 
presented a history of marked asthmatic attacks of 20 years’ duration. 

Past History. Marked myopia since childhood. Hematuria and loin 
pain of 1 week’s duration in 1934. At present he occasionally suffers from 
attacks of loin pain, frequency of urination and nocturia. 

Physical Examination. Revealed dyspnea; cyanosis of lips; curvature 
of finger nails; marked myopia; impaired percussion at both bases; broncho- 
vesicular breath sounds in same area; sibilant sonorous rales heard through- 
out, and subcrepitant rales in the bases. The heart was negative. The 
abdomen showed diastasis recti, tenderness in the right loin space, and a 
palpable right kidney. 

Laboratory Studies. Urine, straw colored, cloudy, specific gravity, 1.020, 
faint trace of protein, 1 to 2 leukocytes, frank blood, occasional hyaline and 
granular casts. Cystoscopic urine, right kidney, 10 to 60 red blood cells, 
occasional leukocytes, acid, cloudy. Left kidney, 5 to 8 red blood cells, 
occasional leukocytes. Indigo carmine, right appeared in 4 minutes; 
left, in 10. Blood count, normal. Roentgen-ray, retrograde pyelography 
revealed both kidneys larger than normal. The calices clubbed, dilated, 
and the upper ones enlarged. 

Diagnosis. 1 , Polycystic kidney; 2, bronchitis with bronchiectasis; 3, 
marked myopia. 

Case 4.— Anna B., nee T., aged 35, has complained of fatigue and a dull 
pain in the lumbar region for the past 8 months. She has no urinary com- 
plaints. 

Physical Examination. A slightly obese female with the following 
positive findings: Diseased tonsils; slight cardiac enlargement in the region 
of the left ventricle; a faint systolic murmur; accentuated second aortic 
sound; blood pressure, 160/9S; fullness in the right upper and mid-abdominal 
quadrants. 

Laboratory Studies. Urine, negative except for a faint trace of protein. 
Specific gravity, 1.01S. Intravenous urography, revealed extensive bilateral 
polycystic kidneys. 

Diagnosis. 1 , Bilateral polycystic kidney disease; 2, foci of infection. 
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1929 
f left 


• 1 j. - -i • ^ — j — . xituiyi/ i>ui mvn v t 

fPP® are< ^ In 5 minutes; left, m 6. Roentgen ray, pelvis and calices 
of both kidneys were enlarged. Marked deformity of the right kidney. 

Diagnosis. Probable right-sided pyonephrosis. In 1930, the patient 
was admitted to the Atlantic City Hospital in a coma. She died within 2 
hours, and a diagnosis of uremia with chronic nephritis was made. The 
original Roentgen ray plates have been destroyed, but this patient undoubt- 
edi} r was suffering from the same affliction as other members of her famil 3 r , 
with a superimposed pyogenic infection on the right side. 

Case 6. Edith S., n6e T., is at the present time being treated by her 
family physician for kidney disease. A flat plate of the abdomen was taken 
2 years ago and was found to be negative. She refused to permit further 
urologic studies to determine the presence or absence of polycystic kidney 
disease. 

Case 7. — David T., aged 25, is apparently free of renal disease. He 
presents no urinary symptoms nor signs, and there is no Roentgen ray 
evidence of diseased kidneys. 

Case 8. — Mendel, the brother of Isaac, first presented sjmptoms of 
renal disease in 1909 when he visited a physician because of recurrent 
attacks of hematuria and loin pain. This continued intermittently until 
1919 when both kidneys became definitely palpable upon manual examina- 
tion. In 1921, urographic studies revealed an irregular abnormal shadow in 
the left kidney region extending down to the crest of the ilium. The 
roentgenologist was unable to make a definite diagnosis. His interpretation 
was that it might either be due to a tuberculous kidney or a hypernephroma. 
Mendel T. continued to have hematuria, obliguria, and passage of sand, and 
died in 1924 with a presumptive diagnosis of hydronephrosis. In the light 
of the family history, it is fair to assume that Mendel also suffered from 
polycystic kidney disease. 

Case 9.— -Mrs. S., a daughter of Mendel T., was recently in the hospital 
with complaints referable to the renal system. Roentgen ray evidence 
revealed beginning kidney lesions, vis., dilatation of calices and pelvis. 


Case 5.— Belle M., nee T., was admitted to another hospital in 
for study because of recurrent right loin pain, frequency and nocturia. 

i hysical Examination. Negative except for palpable lower lobe < 
kidney, and marked enlargement of right kidney. 

Laboratory Studies. Catheierized urine. rpvp«Wl nr 1C 


Clinical Course and Diagnosis. The majority of symptoms in 
polycystic kidney disease are due to renal insufficiency, a definite 
impairment of function being demonstrable in about two-fifths of 
the patients when they first consult a physician. In a typical case 
one obtains symptoms and signs of loin pain, hematuria, nocturia, 
frequency, loss of weight, unilateral or bilateral masses in the loin, 
hypertension, a systolic pressure of 150 mg. Hg. or higher being found 
in 50% of tile adults with clinical symptoms, and the percentage with 
hypertension is still higher in the group with marked renal insuffi- 
ciency. The persistent presence of hypertension in these cases is 
attributed to a generalized vascular disturbance as shown by the 
high incidence of renal sclerosis, and to the finding of obliterative 
changes in the arterioles and small arteries of the kidney. Whether 
the vascular sclerosis, especially in the kidney, is the primary factor, 
and the hypertension and renal functional disturbances secondary, 
is a moot "point. The functional disturbances are similar to those 
found in patients with contracted kidneys. There is decreased 
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elimination of phenolsulphonephthalein, retention of nitrogenous 
substances in the blood, and a decreased ability to concentrate 
the urine. Death is usually due primarily to renal insufficiency 
unless one of the kidneys becomes infected. 

While postmortem examinations show that in many instances the 
polycystic kidney is not suspected in life, death being due to other 
causes, there are certain diagnostic and investigative procedures 
which serve to prove the presence of the disease. 

The two most important aids to diagnosis are: a family history 
and the pyelogram. Very often, this latter study is the one means of 
making a differential diagnosis from such conditions as hydro- 
nephrosis and neoplastic lesions of the kidney. 

Treatment. Almost all who have studied this condition are in 
accord with the statement that conservatism in treatment is the 
method of choice. Surgery carries a high mortality. The same 
medical treatment as is given to any nephropathy, irrespective of 
its cause, is used. Where infection complicates the picture, drainage 
and pelvic lavage often help. 

Summary. 1. Polycystic kidneys in 9 members of one family 
are reported. 2. The importance of a careful family history and 
pyelograpliic examination as the two most important factors for 
such a diagnosis are stressed. 

REFERENCES. 

(1.) Cairns, H. W. B. : Quart. J. Med., 18, 359, 1924-1925. (2.) Crawford, R. H. : 
Surg., Gynee. and Obst., 36, 183, 1923. (3.) Dunger, R.: Zur Lehre von der Cysten- 

niere, Beitr. z. path. Anat. u. z. allg. Path., 35, 445, 1904. (4.) Fuller, C. J.: Quart. 

J. Med., 22, 567, 1929. (5.) Hildebrandt: Arch. f. klin. Cliir., 48, 343, 1894. (6.) 

Kampmeier, O. E.: Surg., Gynec. and Obst., 36, 208, 1923. (7.) Paus, N.: Deutsch. 

Ztschr. f. Chir., 130, 628, 1914. (8.) Sieber, F.: Ibid., 79, 406, 1905. 



BOOK REVIEWS AND NOTICES. 


A Woman Surgeon. The Life and Work of Rosalie Slaughter 
Foreword by Dr. Hugh Hampton of Johns Hopkins. Pp. 
tP- ^ “lustration. New York: Frederick A. Stokes Company. 1937. 
Price, $3.00. 


. Here is a stoiy to encourage the faint-hearted and to justify the superior- 
ity complex that is coupled with a compelling desire to work helpfully. 
Overcoming the handicaps of poverty and the family and the public opposi- 
tion of the 90’s to a woman in medicine, this buoyant young lady, before she 
was 25, had graduated from the Women’s Medical College of Philadelphia, 
completed an internship, studied at Gottingen and Vienna (securing special 
favors from the leading teachers), visited Russia with the Ehrlichs, pene- 
trated to Tolstoi’s friendship, broken down Ibsen’s barriers and done 
experiments with Horsley. It was unnecessary for her to tell us that her 
philosophy of life was one of action. What matter that the by-gone 
German words are often misspelled, and that all turns out for the best in 
these gilded pages? One who founded the American Women’s Hospitals, 
was 9 times decorated for distinguished war service and who aided GO 
Serbian students to an American education, can well be pardoned some 
poetic license when it comes to attributing all "crossness” to ill-health 
or announcing that the electrochemical changes of toxemia and “a chain 
of other pathologies” are now generally recognized, or maintaining that 
intelligent information and cooperation is all that is needed to obliterate 
disease from the earth. 

This is an interesting story, well told. The bed light is turned off eacli 
night with regret, and few will not be eager to carry through to the end. 
Especially by the women of our profession will this autobiography^ be 
cherished. E. Ii. 


The Fundamentals of Electrocardiographic Interpretation.. By 
J. Bailey Carter, M.D., Clinical Instructor, Department of Medicine, 
Rush Medical College, the University of Chicago; Associate Stafi, Cook 
County and Augustana Hospitals, Chicago. With a Foreword by 
Horatio Burt Williams, M.D., Dalton Professor of Physiology, Col- 
lege of Physicians and Surgeons, Columbia University, New k ork. 
Pp. 326; 250 illustrations. Springfield, III.: Charles C Thomas, 1937. 
Price, S4.50. _ 

To the number of good, concise, accurate books on ■ ’ ' 3 

and its clinical interpretation can now be added this -x ’ - 

It not only has the advantage of being the latest in a still rapidly changing 
field, but has certain special features of advantage: an S-pagc glossary for 
those not experienced in the specialty, and 75 pages of a bibliography of 
the literature of the past 20 years (classified in an alphabetical list of 
subjects such as acids, aconite, action currents, etc.) for those who lush to 
delve further. The illustrations are good and numerous, and a proper 
emphasis has been placed on the limitations of the method. j. 



CARCINOMA OF THE FEMALE GENITAL ORGANS 119 

An Introduction to Comparative Biochemistry. By Ernest Bald- 
win, B.A., Ph.D., Fellow of St. John’s College, Cambridge; University 
Demonstrator in Biochemistry, Cambridge. With a F oreword by Prof. 
Sir Frederick Gowland Hopkins, F.R.S. Pp. 112; 11 illustrations 
and 9 tables. New York: The Macmillan Company, 1937. Price, $1.50. 
Herein is presented, in a clear and logical manner, concepts of funda- 
mental chemical adaptations, exercise of which has permitted the animal 
organism to function in progressively varying environments. The signifi- 
cance of the ionic composition of blood, which varies little from sea water 
and only slight variations of which are tolerated; the concept of the complex 
organs of man and the higher animals in terms of their biologic past, but 
more particularly in terms of maintenance of a stable environment against 
a varying external one (animal forms have resorted to semipermeable 
membranes and essential water-excreting mechanisms, waterproof cover- 
ings such as chitin or slime, chloride-secreting cells in the marine fish, 
urea-impermeable cells in marine elasmobranchs and various types of 
kidneys) ; the combat of ammonia intoxication which begins with decreased 
water supply; the adjustment to a non-aqueous oxygen suppl} r by morpho- 
logic and chemical means— these are some of the problems the author pre- 
sents. Morphologic and chemical data are interrelated in such a way as to 
give the reader information and a basis for interpretation of such studv. 

0. H. 


Heart Disease. By Paul Dudley White, M.D., Lecturer in Medicine, 
Harvard Medical School; Physician to the Massachusetts General Hos- 
pital, Boston. Pp. 744; 125 illustrations. Second edition, completely 
rewritten and reset. New York: The Macmillan Company, 1937, 
Price, $7.50. 

Two valuable appendices have been added to this edition: one, giving a 
chronologic outline of the evolution of knowledge of heart disease; the 
other, a list of names recommended for cardiac diagnoses by the American 
Heart Association. Unfortunately, however, this is counterbalanced by a 
considerable reduction in the bibliography, and in that part that deals with 
methods of examination. Otherwise, the mdrits of the first edition are 
continued in the second. E. K. 


The Medical Clinics of North America, Vol. 21, No. 1 (Chicago Num- 
ber, January, 1937). Pp. 330; illustrated. Philadelphia: W. B. Saun- 
ders Company, 1937. 

Five papers on Diseases of Metabolism and three on allergy contribute 
about one-third of this volume, the other articles being distributed over 
a wide range. Whether or not due to an effort to be “practical,” too many 
of these articles exhibit an unfortunate amount of dogmatism, unproved 
assertion and even fallacious reasoning. E. K. 


Carcinoma of the Female Genital Organs. By M. C. Malinowsky 
and E. Quater . Translated from the Russian by A. S. Schwartzmann, 
A.B., M.D. Pp. 255; 50 illustrations (3 in colors). Boston: Bruce 
Humphries, Inc., 1936. Price, $5.00. 

This is a discussion of cancer of tlie female genitalia, including the breast, 
presented by 9 collaborators in addition to the named authors. There is a 
distinct emphasis on pathology and especial^ noteworthy is the discussion 
on IHukenberg tumors of the ovary, which includes original anatomic 
studies on the lymphatic connection between tlie stomach and the ovaries. 
The references are almost entirely from Russian and German sources and 
hence it is striking that no reference has been made to the use of the colpo- 
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scope and the Schiller test in the diagnosis of cervical cancer. The Reviewer 
was happy to note that Clark of Philadelphia was properly given credit for 
having performed the first so-called “Wertheim” operation The omission 
ol any mention of the rarer ovarian malignancies such as arrhenoblastoma 
and granulosa cell turnons an important defect in a work of this nature 
while the lack of any index and an extremely poor bibliography detracts 
from the value of the book. P B 


Favourite Prescriptions. (The Practitioner Handbooks.) Edited by 
Sir Humphry Rolleston, Bt., G.C.V.O. ,K.C.B., M.D., F.R.C.P , and 
Alan A. Moncrieff, M.D., F.R.C.P. Pp. 227. London: Eyre & Spot- 
Hiswoode, Ltd., 1936. Price, 10/6. 

This little handbook, the first of a series of such works to be issued in 
conjunction with “The Practitioner," contains 18 chapters describing the 
pharmacopoeias of 11 large general hospitals and 6 special hospitals of 
London, Edinburgh and Dublin and the National Formulary for National 
Health Insurance. There are cited numerous prescriptions which experience 
has shown to be valuable, and many of which have a historical interest. 
The Reviewer quotes a few significant sentences: “A function of a hospital 
pharmacopoeia is to simplify the work of the dispensary and to economize 
in drugs and effort. To the student and young practitioner it also serves 
as a guide and sometimes as an inspiration;” "The newly qualified prac- 
titioner needs help in the art of prescribing, and his own hospital pharma- 
copoeia should provide that help. . ... Surely the craftsman should know his 
tools and how to use them with energy and skill;" “Fashion in prescribing 
and in treatment is still a large factor in the choice of drugs;’’ “In prescrib- 
ing the potent drugs, physicians tend to use less and less stock mixtures 
of their hospital formulary,' and order instead the active principle unconi-, 
bined." The physician will find here much that is interesting and useful. 


Inhalation Anesthesia. A Fundamental Guide. By Arthur E. Guedeu, 
M.D., Associate Clinical Professor of Surgery (Anesthesia), University 
of Southern California School of Medicine. Pp. 172; 6 charts. New 
York: The Macmillan Company, 1937. Price, S2.50. 

This book has been prepared by the author with the aid of Drs. Walter 
Meek, Ralph Waters, Chauncey D. Leake, Peter If. Ifnoefel, Clinton 
Thienes and Douglas Drury. In the first of the two parts, there is a full 
discussion of inhalation anesthesia, in which the mechanism of anesthetic 
action, the stages- and signs of anesthesia and its depths are concisely 
described. In addition, there is a chapter on the preparation of the patient 
and the selection of the anesthetic agent. The second part of the book 
deals with anesthetic accidents. Changes in blood pressure, ventricular 
fibrillation, respiratory failure, cyanosis, etc., are discussed. I he last 
two chapters deal with the prevention of anesthetic explosions. A list 

of selected references is appended. .- . . 

The book is an admirable one. It is prepared so that a beginner m 
anesthesia may easily and rapidly become acquainted with the principles 
of anesthetic administration. The author has stressed the physiology of 
anesthesia, both in the discussion of the administration of anesthesia an 
in pointing out the cause and prophylaxis of anesthetic accidents. Through 
fKp to'ct illustrative reports of cases are inserted. 

The book should be in the hands of every anesthetist and is recommended 

especiall3 r to beginners in the field. 



stern: applied dietetics 


121 


The True Physician. The Modern “Doctor of the Old School.” By 
Wingate M. Johnson, M.D. Pp. 157. New York: The Macmillan 
Company, 1936. Price, SI. 75. 

There has been considerable agitation in the past decade about the 
changing order in medicine; while the passing of the old-fashioned doctor 
has been lamented for a much longer period. One good result of this agita- 
tion has been to make it increasingly apparent that a modern type of “the 
doctor of the old school” has unobtrusively been emerging. The family 
doctor, with his trials and triumphs, professional hardships and consola- 
tions, is once more being recognized as the cornerstone of our profession. 
In fact, he always has been so recognized by the discerning. 

This little book will tell in simple terms what the young man who is 
thinking of talcing up medicine or the medical student or intern would 
like to know from one who has been through the mill. One who obviously 
has his fair share of the milk of human kindness not onty gives out practical 
information of considerable value to the neophyte; but also, and more 
important, conveys an atmosphere of reasonable optimism that should 
help us all on our way toward acquiring “the true philosophy of life.” 

E. K. 


Vascular Disorders of the Limbs. Described for Practitioners and 
Students. By Sir Thomas Lewis* C.B.E., F.R.S., M.D., D.Sc., LL.D., 
F.R.C.P., Physician in Charge of Department of Clinical Research, 
University College Hospital, London; Consulting Physician, City of 
London Hospital, etc. Pp. Ill; 5 illustrations. New York: The 
Macmillan Company, 1936. Price, $2.00. 

This booklet may be regarded as outlining for the practitioner the results 
of the distinguished author’s studies of the peripheral vascular diseases, 
somewhat as his earlier booklets on the heart followed his cardiac investi- 
gations that were so well presented in his “Mechanism of the Heart Beat.” 
The 10 chapters cover: “The Circulation in the Limb and Its Testing;” 
“Effects of Circulatory Arrest;” “Embolism and Thrombosis of Main Arter- 
ies;” “ Post-Iscluemic Contracture, Intermittent Claudication;” “Arterio- 
sclerosis, Thrombo-angiitis Obliterans;” “Vasoconstriction, Local Arterial 
Spasms;” “Spasmodic Arterial Obstruction, Raynaud’s Phenomenon;” 
“Gangrene (Bilateral Forms, Cervical Rib, General);” “Vasodilatation, 
Flushing;” “Vascular Disorders in Diseases of; the Nervous System.” The 
relatively low price makes it easy for the progressive physician to add to 
his medical library this authoritative statement by one who has himself 
added so much to our increased knowledge of disorders of the peripheral 
circulation. E. Iv. 


Applied Dietetics. The Planning and Teaching of Normal and Thera- 
peutic Diets. By Frances Stern, Chief of Food Clinic, The Boston 
Dispensary; Assistant in Medicine, Tufts College Medical School, etc. 
Pp. 263; many tables and charts. Baltimore: The Williams & Wilkins 
Company, 1936. Price, $3.50. 

Eighteen years of experience in the Food Clinic of the Boston Dis- 
pensary (the first clinic of its kind in the country) in fulfilling the food 
prescription given by the physician, in the guidance of patients, in the 
instruction of students, dietitians, social service workers, nurses and physi- 
cians, furnish the background and material for this highly practical volume. 
Fifty-two tables simplify the computation of diets. The book is recom- 
mended to all students and physicians. R. K. 
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Amino Acid and Ammonia Metabolism in Liver Diseases. By Esben 

Airk. Ip 147. Copenhagen: Levin & Munksgaard, 1936. Price 

iJan. Ivr. 10. 

In his thesis for the doctorate in medicine, the author presents observa- 
tions in normals and in patients with liver disease, and also experimental 
data on the role of the liver iii amino acid and ammonia metabolism. It is 
generally agreed that the liver is the exclusive site of urea formation in the 
body and is also chiefly responsible for the deaminization of the amino 
acids. The reserve of the liver in regard to both of these functions is very 
great, as little as one-fifth of the liver tissue being able to carry on. Thus 
the author failed to find any difference between normals and patients with 
liver disease (acute hepatitis, cirrhoses, obstructive jaundice) in the plasma 
amino nitrogen concentration or the amino nitrogen excretion during fasting 
and after glycine administration. The finding of increased blood ammonia 
values in liver cirrhosis is not to be explained as due to impaired urea syn- 
thesis in the liver, but, as the author shows, may be correlated with the 
existence in cirrhosis of a collateral circulation permitting ammonia ab- 
sorbed from the intestines to avoid the liver and empty directly into the 
vena cava. - R. K. 


Clinical Laboratory Diagnosis. By Samuel A. Levinson, M.S., M.D. , 
Director of Laboratories, Research and Educational Hospitals, Chicago; 
Associate Professor of Pathology and Bacteriology and Assistant Profes- 
sor of Medicine, University of Illinois College of Medicine, and Robert 
P. MacFate, Ch.E., M.S., Assistant Director of Laboratories, Research 
and Educational Hospitals, Chicago; Associate in Pathology and Bac- 
teriologyand Instructor of Physiological Chemistry, University of Illinois 
College of Medicine. Pp. 877; 144 illustrations; 13 plates (5 in colors) 
and 78 tables. Philadelphia: Lea & Febiger, 1937. Price, $9.50. 

“This book is unique among texts in its field in that it offers not only a 
satisfactory review of clinical laboratory diagnosis but presents special 
chapters on laboratory procedures in legal medicine and toxicology, in pedi- 
atrics and in similar subjects not usually included in a book of this char- 
acter. It provides a rapid review of the entire field, correlating the didactic 
subjects with clinical diagnosis. The technique for obtaining and exam- 
ining the various materials is given and the pathologic findings are com- 
pared with the normal. Brief reviews of anatomy, physiology, biochem- 
istry and of the outstanding diseases aid the intern and the practicing 
physician in the sludgy of those cases requiring laboratory methods. . . . 
The system of hematology and the histologic technique employed are those 
of Dr. R. II. Ja(T6, of the Cook County Hospital in Chicago. The chapter 
on Pediatric Procedures is contributed by Dr. H. G. Ponchcr, of the Uni- 
versity of Illinois, College of Medicine, while the technique for the toxico- 
logic examination of materials is that formulated by Dr. C. \\ - MuehJ- 
berger, Coroner’s Toxicologist, Cook County, Illinois. (Iubhshers. 

statement.) 


•NEW BOOKS. 

Haanosis and Non-operative Treatment of the Diseases of the Colon and 
Rectum By Gottwald Schwarz, M.D., Professor University of 
Vienna • Head X-ray Department, Ivaiserin Elizabeth Ilospita , ^ icnnn, 

S10.50. 
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Autonomic Neuro-effector Systems. (Experimental Biolog} r Monographs.) 
By Walter B. Cannon, George Higginson Professor of Physiology, 
Harvard University, and Arturo Rosenblueth, Assistant Professor of 
Physiology, Harvard University. Pp. 229; 42 illustrations. New Y orp : 
The Macmillan Company, 1937. Price, $4.00. 

Epidemiologic. Grundbegriffe und Ergebnisse. By Prof. Dr. Med. 
Adolf Gottstein,' Ministerial-Direktor i. R., Berlin. Pp. 285; 16 
illustrations. Wien: Franz Deuticke, 1937. Price, Paper, M. 15; Bound, 
M. 17.40. 

Pression Solaire Faisceau Energetique el Biologic. Biogenese et Patho- 
genese. By Docteur G. Froin, Ancien Interne des Hopitaux de Paris. 
Pp. 327 ; 38 illustrations. Paris: Librairie Girardot et Cie, 1937. No price 
given. 

The British Encyclopaedia of Medical Practice. Volume 8. Cataract to 
Diaphragm Diseases. Under the General Editorship of Sir Humphry 
Rolleston, Bt., G.C.V.O., K.C.B., M.D., D.Sc., D.C.L., LL.D., Emeri- 
tus Regius Professor of Phj'sic, Cambridge, etc. With the assistance in 
a consultative capacity of F. R. Fraser, M.D., F.R.C.P.; G. Grey 
Turner, D.Ch., M.S., F.R.C.S.; James Young, D.S.O., M.D., F.R.C.S. 
Ed., F.C.O.G.; Sir Leonard Rogers, K.C.S.I., M.D., LL.D., F.R.C.P., 
F.R.C.S., F.R.S., and F.M.R. Walshe, O.B.E., M.D., D.Sc., F.R.C.P. 
Pp. 735; 77 illustrations and 12 plates (8 in color). London: Butter- 
worth & Co. (Publishers) Ltd., 1937. Price, $12 per volume. 

This volume covers some CO odd articles from “Cataract” to “Diaphragm Dis- 
eases” — none of outstanding length. The reader is referred to this Journal (193, 
711, 1937) for a consideration of the earlier volumes. 

Personality and the Cultural Pattern. By James S. Plant, M.D., Director, 

. Essex County Juvenile Clinic. Pp. 432. New York: The Common- 
wealth Fund, 1937. Price, $2.50. 

Pediatric Dietetics. By N. Thomas Saxl, M.D., F.A.C.P., F.A.A.P., Asso- 
ciate and Lecturer in Diseases in Children, New York Post-Graduate 
Medical School, Columbia University; Assistant Attending Physician, 
Babies’ Ward, New York Post-Graduate Hospital, etc. Foreword bj r 
Adolph G. De Sanctis, M.D., F.A.A.P., Director of Pediatrics at the 
New York Post-Graduate Medical School and Hospital, Columbia Uni- 
versity. Pp. 565; 57 illustrations and 2 colored plates. Philadelphia: 
Lea & Febiger, 1937. Price, $7.00. 

Annual Report of the Indian Institute for Medical Research 1935-1936. 
Issued by the Governing Body. P.p. 84. Calcutta: Indian Institute for 
Medical Research, n.d. 

Maternal Care. The Principles of Antepartum, Intrapartum, and Post- 
partum Care for the Practitioner of Obstetrics. Approved by The 
American Committee on Maternal Welfare, Inc., Prepared by Drs. 
W. C. Danforth, G. W. Kosmak, R. L. DeNormandie, F. L. Adair. 
F. L. Adair, Editor. Pp. 93. Chicago: The University of Chicago 
Press, 1937. Price, $1.00. 

The Biology of Human Conflict. An Anatomy of Behavior, Individual and 
Social. By Triant Burrow, M.D., Ph.D., Scientific Director, The 
Lifwynn Foundation, New York City. Pp. 435. New York: The 
Macmillan Company, 1937. Price, S3.50. 

P apersfrom the IV Medical Service of St. Erik’s Hospital, Stockholm. Edited 
by Hilding Berglund. Pp. 269; illustrated. Stockholm: Alb. 
Bomiiers Boktryckeri, 1937. 

League of NatioJis. Bulletin of the Health Organization. Vol. VI, A 'o. 1 
{February, 1937). Edited by Health Section of the League of Nations, 
Geneva. Pp. 127; 24 illustrations. New York: Columbia University 
Press, 1937. Price, 65c. 



124 


NEW EDITIONS 


Company! 1937. 956 ’ llIustrated ‘ p Madelplna : W. B. Saunders 

disTascs’bTA e B T 'r 'P clud * ng a S m « wsI,lnl on gastro-intestinal 

uwcaaes oy_A. p, itivers and h. A. Carlson (Some Extragastric Causes of Dvsnpn- 

^Vtv pancreatitis) ; I’. W. Brown (Constipation); J. A. Bargen (The 
nf tPo p 1 '^ ° f a 1 ^' ar .‘-* iea U Wakefield (“Spastic Colitis;’’ Functional Disorder 

min h no^° ,0n Affecting Young arid Middle-aged Individuals); D. L. Wilbur (Vita- 
mm Deficiency Diseases: Their Diagnosis and Treatment). 

Infantile Paralysis and Cerebral Diplegia. Methods Used for the Restora- 
tion of Function. By Elizabeth Kenny. With a Foreword by Her- 
bert J. U ilkinson, Professor of Anatomy and Dean of the Faculty of 
Medicine University of Queensland. Pp. 125; 51 illustrations. Aus- 
tralia: Angus & Robertson Limited, 1937. ' Price, £1/1/-. 

International Clinics. Vo l. II. Forty-seventh Series, 1937. Edited by 
Lours Hamman, M.D., Visiting Physician, Johns Hopkins Hospital, 
Baltimore, with 13 Collaborators. Pp. 315; many illustrations, 1 in 
color. Philadelphia: J. B. Lippincott Company, 1937. 

The usual wide range of subjects is covered in this volume entirely by American 
writers. 

Twins. A Study of Heredity and Environment. By Horatio H. New- 
man, Frank N. Freeman, Karl J. Holzinger. Pp. 369; 33 figures, 
39 plates of illustrations and 96 tables. Chicago: The University of 
Chicago Press, 1937. Price, §4.00. 

NEW EDITIONS. 

The Treatment of Diabetes Mellitns. By Elliott P. Joslin, M.D. (Har- 
vard), M.A. (Yale), Medical Director, George F. Baker Clinic, New 
England Deaconess Hospital; Clinical Professor of Medicine, Harvard 
Medical School; Consulting Physician, Boston City Hospital. With the 
Cooperation of Howard F. Root, M.D., Physician, New England Dea- 
coness Hospital; Instructor in Medicine, Harvard Medical School, Pris- 
cilla White, M.D., Physician, New England Deaconess Hospital; 
Instructor in Pediatrics, Tufts College Medical School, Alexander 
Marble, M.D., Physician, New England Deaconess Hospital; Assistant 
in Medicine, Harvard Medical School. Pp. 707; 22 illustrations and 
142 tables. Sixth edition, thoroughly revised. Philadelphia: Lea & 
Febiger, 1937. Price, S7.00. 

Surgical Anatomy. By Grant Massie, M.B., M.S. (Lond.), F.R.C.S. 
(Eng.), Assistant Surgeon, Guy’s Hospital; Lecturer in Operative Surg- 
ery, Guy's Hospital Medical School. Pp. 46S; 153 illustrations, many_in 
color. Third edition. Philadelphia: Lea & Febiger, 1937. Price, S6.50. 

“Since the last edition of this book appeared yet another change in anatomical 
nomenclature has come about, and the situation from the viewpoint of the teacher 
of surgery is even more confused. In these circumstances it has appeared to the 
author that the purpose of this book is best served by retaining the old nomencla- 
ture, giving as hitherto the B.N.A. in brackets, and by making use of such terms 

descriptive of position as medial and lateral, which are so obviously better. . . . 

The text has been carefully revised and various additions mid alterations have 
been made As hitherto, everv effort has been made to strike a balance between 
the anatomical and surgical matter. The number of illustrations lias also been 
augmented.” (From author’s Preface.) (For renews of prenous editions, see 
this Journal 176, 727, 192S; 187, 412, 1934.) „ 

The Morphine Habit and Its Painless Treatment. By G. Laughton Scott, 



Pp. 105. Second edition TT „ - - TT , 

The Alimentary Factor in Disease. By Max. II. Ivuczynski, M.D., D.bc,, 
Pathologist to the Ministry of Public Health of Peru; Professor of Phyto- 
pathology at the University of San Marcos Lima, Peru etc i p. 130. 
Second edition of “Studies on Nutrition. The Hague: G. BaefT, 193/. 
Price, 3 Guilders. 



PROGRESS 

OP 

MEDICAL SCIENCE 


MEDICINE 


UNDER THE CHARGE OF 

JOHN H. MUSSER 

PROFESSOR OF MEDICINE, TULANE UNIVERSITY OF LOUISIANA, NEW ORLEANS. 


SOME CLINICAL ASPECTS OF CERTAIN BACTERIAL DISEASES. 

The application of the routine use of blood cultures to patients with 
fever of undetermined etiology often leads to surprising results in the 
establishment of a diagnosis. One cannot overemphasize the importance 
of this procedure not only in long continued fevers but in febrile states 
of short duration as well. In addition to the usual cultural methods, 
the inclusion of- an anaerobic technique is necessary to complete the 
worth of this diagnostic aid. The bacteroides group demonstrates the 
wisdom of such thoroughness. 

Bacteroides Infection. Much interest has been aroused in the con- 
tinental literature, particularly in France, in bacteroides and related 
infections. Few reports have reached the English literature, but those 
which have, demonstrate clearly that a more widespread recognition 
of these infections probably awaits an increased interest in them rather 
than an increased frequency of occurrence. 

While described in Europe and the United States as early as the turn 
of the century, 14 it was not until 1919 that Castellani and Chalmers 9 
brought under the term bacteroides the large group of non-spore-forming 
obligative anaerobic bacilli. Certain Gram-positive anaerobic cocci 
cause similar symptoms as well and must be kept in mind in a discussion 
of this group. While these anaerobes are specifically distinct from one 
another 34 they have in common the characteristic of living as sapro- 
phytes in the natural cavities of the human body, the mouth, pharynx, 
intestine and genito-urinary tract. Most important of this group 
clinically has been Bacteroides fundvliformis, particularly in Parisian 
infections. 34 For an adequate consideration of the bacteriological 
aspects the reader is referred to the paper of Henthorne, Thompson and 
Beaver. 22 

Thompson and Beaver 50 in 1932 found 10 reported cases due to 
Bacteroides fragilis and Bacteroides fundvliformis. None were in the 
English literature. They reported 2 cases with organisms isolated 
from the blood by an anaerobic technique. Both patients had lesions 
in the genito-urinary tract, one prostatic hypertrophy, the other car- 
cinoma of the bladder. In both these patients the disease was not a 
primary one, serious pathologic states being present and paving the 
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way for this most serious complication. Both patients developed in- 
fected pulmonary emboli with septic infarction. Cohen 11 has reported 
Bacteroidcs funduhformis m lung abscess and Beaver, Henthorne and 
Macj in sepsis with hepatic abscess. Dixon and Deuterman 14 have 
more recently added 5 new cases. 

Lemierre’s 34 description of the clinical features of these septicemias is 
clear and complete. . From the sites where these organisms live as 
saprophytes, that is, in the mouth, tonsils, middle ear, mastoid, appen- 
dix, puerperal uterus and urinary tract, during an inflammatory process 
these organisms, commonly Bacteroidcs funduliforviis, find their way 
to tlie^ blood stream where infected emboli are released. Regardless 
of origin there are certain clinical characteristics common, to the group, 
producing a syndrome “so characteristic that it permits of diagnosis 
before bacteriologic examination, in eluding ‘blood culture, has provided 
conclusive proof.” He further points out that the postanginal septi- 
cemia, described as due to Bacteroidcs fundulifonnis, has the same 
general features as the septicemia ascribed in the older German litera- 
ture to' Bacillus syuibiophiles and that Fusobactcrium nucleatum 1Sa iso- 
lated in several cases in Zurich is identical with Bacteroidcs fundvli- 
fonms. Although symptoms depend largely on the organs involved, 
the symptomatic triad, high fever, pulmonary infarcts, and suppurative 
arthritis, is commonly present. Dixon and Deuterman found the 
liver affected in most cases and jaundice, varying from moderate to 
extreme, occurred 4 to 7 days after the onset of infection. Lemierre - 
found jaundice less constantly, but considers it highly significant when 
present. Septicemia in otitis media has followed suppurative thrombo- 
phlebitis of the cavernous sinus. In posttonsillitis cases, as well, venous 
thrombosis seems to be a link between the tonsillitis and the generalized 
infection. 186 Autopsy on such cases has shown peritonsillar thrombo- 
phlebitis and accounts for the procedure of internal jugular ligation as a 


therapeutic measure. 

Dixon and Deuterman's 5 postoperative cases occurred in patients 
from 35 to 64 years of age and symptoms of bacteremia began 10 to 18 
days postoperatively, interrupting an uneventful convalescence with 
a chill and sudden elevation of temperature, followed by daily chills and 
temperature to 106° F. They describe profuse perspiration as a dis- 
tinctive feature. Five to 7 days may elapse following development of 


symptoms until blood cultures become positive. 

Lemierre’s 34 patients were mostly adolescents or young adults of 
either sex with either an inadequately drained tonsillar or peritonsillar 
abscess or deep-seated tonsillitis. In those in whom the syndrome 
develops 4 to 5 days following the onset of local inflammation, a true 
chill and high fever occur. At times the symptoms do not develop 
until as late as 12 days, sufficient time elapsing for the initial fever to 
have disappeared. Cervical adenopathy is present. All such infections 
seen by Lemierre have not been pure septicemias. All have been accom- 
panied by the formation of distant metastatic abscesses, particulars 
hi the lungs, even as early as the first day. These lesions start as septic 
infarcts with pain and dyspnea, and even blood stained sputum, a 
pleural friction rub and rfiles. Empyema has occurred. Joint lesions 
are very frequent, ranging from simple pains to suppurative arthritis, 
particularly in the shoulders, elbows, knees, sternoclavicular or sacro- 
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iliac articulations. Icterus has already been mentioned. Suppuration 
elsewhere may occur, for example, in the peritoneal cavity and psoas 
muscle. There is usually a leukocytosis and, in chronic cases, an anemia. 

The course of the disease varies. Rapid and fatal termination in 
7 to 15 days may occur. Such patients have continuously high fever, 
prostration, and die in coma. The disease may last 3 to 6 weeks with 
irregular fever ending in cachexia and delirium. An extremely grave 
prognosis accompanies the condition. Of 20 cases observed by Lemierre 
only 2 recovered. Dixon and Deuterman’s mortality was 83 %. 

Lemierre states “to anyone instructed as to the nature of these septi- 
cemias it becomes relatively easy to make a diagnosis on the simple 
clinical findings. The appearance and repetition several days after 
the onset of a sore throat (and particularly of a tonsillar abscess) of 
severe pyrexial attacks with an initial rigor, or still more certainly, the 
occurrence of pulmonary infarcts and arthritic manifestations, constitute 
a 'syndrome so characteristic that mistake is almost impossible.” Final 
diagnosis, of course, rests on bacteriologic ground — smears, cultures, 
and animal injections. 

Treatment is purely supportive. No specific therapy is known. 
Antiseptic dyes. have been used intravenously but with poor results. 

Pyocyaneus Infection. Recent years have produced the recognition 
of a number of clinical pictures caused by commonly known organisms 
but not generally associated with the usual expressions of infection with 
these bacteria. B. 'pyocyaneus is one of these organisms. A well known 
pyogen, it is widely distributed in nature and usually considered a 
secondary invader of low virulence. Most characteristic of its growth 
is the production, in the presence of abundant oxygen, of a bright 
bluish-green fluorescence. It usually lives in saprophytic contentment 
in the normal mouth, skin and intestines of man; but at times takes on 
sufficient pathogenicity to contaminate surgical wounds and, more 
rarely, still greater pathogenicity to produce localized and generalized, 
infection, not only following secondary implantation, but also as a 
primary invader. 

Although some authorities still look with skepticism upon the pos- 
sibility of generalized pyocyaneus infection, there is now sufficient 
evidence in the literature clearly to indicate its characteristic symptoma- 
tology as well as its reality. 6 ' 17,20,35,39,51 To be sure, generalized infection 
is uncommon and occurs most often in children and debilitated adults, 17 
but it may also attack the healthy mature individual. 

Pyocyaneus infection is most logically divided into two types, 
localized and generalized, and these in turn may run acute or chronic 
courses. 

Among the localized forms, the common wound infection, discharging 
a bluish-green pus, needs no discussion. At times the virulence may be 
increased to the extent that contamination leads to hospital epidemics 
not only in surgical wounds, but in the umbilical wound and, through 
contamination of feeding bottles, the enteric tract of the child, resulting 
in a diarrheal syndrome. 12 

In the eye, corneal involvement is most serious and follows the 
implantation of a foreign body. Ulcerative keratitis results, often 
leading to panophthalmitis. 31,45 The clinical course is usually rapid and 
severe. Evisceration often becomes necessary, but occasionally cases 
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reach, a chronic stage .with favorable response to treatment. Daero- 
cystitis, punctate keratitis and conjunctivitis have also been reported. 

Infection of the ear is of two types. In the middle ear it is usually 
superimposed upon an already existing otitis media. Direct extension 
to the mastoids and from there to the meninges and brain has been 
reported. In the external ear the infection appears to be primary. It 
may be unilateral or bilateral. Onset may be acute or insidious and 
there is a tendency for the process to become chronic. 23 Subjectively, 
the patient experiences throbbing and pain and, on examination, diffuse 
redness and exudation are found. With the development of chronicity, 
pain recedes and pruritus appears with thickening and scaling of the 
epithelial surface. The organism may be found in the exudate but 
pigmentation is not constant. Reports of vaccine therapy 23 are very 
enthusiastic in this type of infection. 

One of the most important of the local types of pyocyaneus infection 
is involvement of the gastro-intestinaJ tract. B. pyocyaneus is not 
unusual in the ulcers of agranulocytic angina. Attempts 29 ' 39 to associate 
the organism with the etiology of this interesting disease have all met 
with failure, and in the light of our' present knowledge of agranulo- 
cytosis such findings represent secondary invasion in spite of the work 
of Lovett 36 demonstrating a depressant effect on the white blood count 
in guinea-pig inoculations. Likewise, since the organism normally 
inhabits the gastro-intestinal tract, its recovery from specific ulcers, 
such as those of tuberculosis and cancer, is not surprising. 

Lesions of the pharynx, esophagus, stomach and intestines occur. 
Diarrhea in children has already been mentioned. Such symptoms 
occur in adults as well, particularly in tropical regions and in associa- 
tion with generalized infection. Mucus and blood may appear in the 
stools. Greenish discoloration of the stools has also been noted. 


Localized infection often spreads by contiguity and contact. Infec- 
tion transferred to the exposed surfaces of the body by contact has led 
to confusion with pellagra. 3,30 The development of mastoiditis and its 
complications have already been noted. In the upper respiratory 
passages, bronchitis, lung abscess, bronchopneumonia, and pleurisy 
may follow. Endometritis may follow puerperal infection . and in the 
urinary tract, ascent to the kidneys has resulted from cystitis. 

Generalized infection with B. pyocyaneus is rare. I'raenkel 19 found 
only 13 primary cases in 12,000 autopsies. Such infections start from 
a localized lesion, often in the middle ear or colon. The source may not 
be known and the infection appear generalized from the onset. A 
description of the clinical picture is worthy of repetition. Onset is 
usually sudden in the acute type with symptoms which resemble 
closely those of other types of septicemia. Gastroenteric symptoms such 
as nausea, vomiting, and diarrhea, together with cough and dyspnea 
are the rule. The temperature is high and of the septic type. Gener- 
alized pains, in the head, back and extremities develop. The spleen 
may be palpable. An eruption appears, most commonly maculo- 
papular and red to blue in color. These lesions develop rapidly and 
fade slowly. Recurrent crops have been noted. Other types of lesion 
seen are hemorrhagic or ecthvmatous, and eruptions resembling ery- 
thema multiforme or erythema nodosum. It is clear that confusion 
with tvphoid fever may and has easily occurred in such patients. 
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The fever known as “13-day fever” or “Shanghai fever” has been 
traced to B. pyocyaneus?* 'The skin eruption, together with splenic 
enlargement and a febrile course ending by lysis in 2 to 3 weeks, closely 
resembled typhoid fever, but the occurrence of leukocytosis, the isola- 
tion of B. pyocyaneus from the blood and excretions together with agglu- 
tination reactions as high as 1 to 400 clearly established the diagnosis. 

Chronic generalized infection may follow the acute stages, but. more 
often it begins insidiously without the acute pictures described above. 8 
Freeman’s case is an excellent example, 20 as shown by the long course, 
irregular septic fever, chills and sweats, a cutaneous eruption, neuralgic 
pains, especially in the extremities, and paresis and muscle atrophy of 
the legs. The latter symptoms, paresis and muscular atrophy, are 
apparently due to the exotoxin which is said in animal experimentation 
to produce paralysis and wasting. Great emaciation and weakness are 
also seen in chronic infection, and anemia usually develops. 

In such a septicemia, metastatic lesions often develop, involving 
almost any organ, including those already mentioned in localized 
infection as well as the liver, gall bladder, spleen, the heart, serous 
cavities and joints. 

Meningitis has already been mentioned as a complication of mastoid- 
itis. Cases 41 have also been reported following infection of the naso- 
pharynx and orbital cellular tissue. Reports are also available describ- 
ing meningitis following generalized infection, traumata of the brain 
or spine, and in 1 case, so-called ‘‘primary” infection without known 
portal of entry. 51 Development following spinal puncture 46 is also well 
known. Symptoms and signs are those of meningococcal meningitis, 
and need no repetition here. At times symptoms have shown an exac- 
erbation following diagnostic spinal puncture. 

Encephalitis ascribed to pyocyaneus toxin in the absence of organ- 
isms in the brain 32 has been reported. 

Diagnosis of pyocyaneus infection in draining wounds usually follows 
recognition of characteristic pigmentation of the pus or dressings. Pig- 
mentary change cannot be relied upon, however, because of the lack 
of its production when the oxygen supply is inadequate. This may 
happen even with superficial infections, for example in the external 
ear. Diagnosis must rest, therefore, upon the demonstration of the 
organism in causative relationship to the lesion, 47 a difficult problem 
in the gastro-intestinal tract. 

In generalized infection the clinical picture is not diagnostic. At 
times the characteristic skin lesions with gastroenteric symptoms and 
paresis of leg muscles leading to atrophy may be suggestive, but again 
the clinical picture may not be typical. Positive blood culture is con- 
clusive, but is not always obtainable especially in the chronic stage. 
In Freeman’s case 20 bile cultures at operation were successful when blood 
^cultures were negative. 

Prognosis in localized infection is invariably good, except in involve- 
ment of the eye. In generalized infection, prognosis varies from excel- 
lent in transient bacteremia 47 to very poor in sudden and severe infec- 
tions. Recovery is not unusual in chronic generalized infection and 
in meningitis. 

Meningococcemia. The common clinical picture of meningitis with 
headache, vomiting, fever, eruption, stiff neck, focal neurologic signs and 
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a positive spinal fluid comes to mind when the meningococcus is men- 
tioned, but the occurrence of meningococcal disease without meningeal 
involvement is not sufficiently well known. This is all the more sur- 
prising when one realizes that 35 years have elapsed since Salomon 43 
first reported a case of chronic meningbcocceraia. Up to January, 1931, 
Bums and Fothergill 7 were able to find only 19 reported cases in the 
American literature and over 100 cases in the foreign literature. Such 
figures can only indicate a lack either of recognition or of recording of 
such cases, particularly in this country. An increasing number of 
repoi ted cases since that time supports the supposition that increased 
recognition of this clinical picture awaits the education of the American 
physician to the possibility of its presence in febrile disorders. This is 
particularly important since the clinical picture is sufficiently character- 
istic to permit a tentative diagnosis before blood culture confirmation 
is obtained. 


Orientation as to the place of both acute and chronic meningococ- 
, cemia in meningococcus infections may be gained from a brief considera- 
tion of the pathogenesis of cerebrospinal fever. There is general agree- 
ment that the meningococcus first finds its way into the upper respira- 
tory passages, where it may or may not call forth an inflammatory 
reaction. From this point, on, the theories of infection become divergent. 
Among them we find the theory of direct extension, which postulates 
a direct spread to the meninges, for example, by way of the sphenoid 
or ethmoid lymphatics or by the olfactory nerve. Another group be- 
lieves that septicemia first develops following upper respiratory infec- 
tion with hematogenous spread to the meninges. This mechanism is 


championed by Herrick , 1 ■ ia ' bx who, during the World War, demonstrated 
positive blood cultures preceding infection of the spinal fluid. He 
divides infection into 3 stages : first, a carrier stage or infectious stage 
in the upper air passages, usually of short duration lending to a second 
stage of bacteremia, which, in a short time, usually within 48 hours, is 
followed by a metastatic phase, in which the meninges are involved 
in about 90% of the cases. The latter is the stage with which most of 
us are familiar and may occur sufficiently early to appear as the initial 
process. While one cannot doubt the possibility of infection of the . 
meninges by direct extension, evidence is adequate to state that in many 
cases meningeal involvement is secondary to bacteremia. 

The observations of Herrick have led Graves, Dulaney and Michcl- 
son 21 to classify meningococcemia into two types; first acute vtemngo- 
c occcmici, of less than a week’s duration before localization in the men- 
inges occurs. Into such a group fall those patients with fulminating 
meningococcemia of sudden onset with marked sepsis, a petechial 
eruption, a clear cerebrospinal fluid and death within 8 to 24 hours 
following the initial chill. Such patients are usually in good health 
and suddenly develop symptoms of overwhelming infection leading to 
death before signs of meningitis appear. Restlessness, vomiting and 
abdominal pain quickly develop. Prostration is marked. Ihe tem- 
perature varies from high to subnormal values. Stupor is common. 
Cvanosis or a mottled pallor may develop and a petechial rash makes 
its appearance, often with great suddenness and especially over the 
extremities, buttocks and back. In several days these lesions may fade 
leaving a brown stain. Such a picture is sometimes described as the 
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Waterhouse-Friderichsen syndrome . 1 Grossly, postmortem evidence 
of meningitis -in such patients is absent or slight. 

When bacteremia does not lead to such fulminating infection, the 
usual text-book picture of meningococcal meningitis generally develops. 

The second group in the classification of Graves and his associates is 
subacute or chronic meningococcemia, in which the bacteremia persists 
more than a week before localization occurs, if it does so at all. Into 
this group falls the second class of cases now under discussion, meningo- 
coccemia with metastatic spread to the joints, heart (endocardium), 
pleura, conjunctiva and, finally, at times, to the meninges, as well as 
meningococcemia without evidence of metastatic infection at all. 

Chronic meningococcemia displays a clinical picture so characteristic 
that, if one has the possibility in mind, diagnosis may be made at the 
bedside. Laboratory confirmation is, of , course, necessary. , This 
symptom complex may occur at any age. Ninety per cent of the cases, 
however, have been found in the third and fourth decades. 42 In an 
analysis of 68 cases, Dock 15 found only 10 females. However, 41 of the 
reported patients were soldiers. In civilian practice 2 sex distribution 
is about equal. 

Onset is usually described as sudden 240 with headache, fever, and 
chills or chilly sensations. More rarely the onset is insidious, and Stew- 
art- Wallace states it is usually so, with malaise and pain in the limbs. 
Evidence of upper respiratory-tract infection may be present or absent. 
A triad of symptoms, intermittent chills and fever, arthralgia, and a 
skin eruption, makes up the essential features of the disease. 

Fever is often remittent and may rise to 104° or more. At times, 
intervals as long as 10 days may separate the febrile periods. 2 The 
febrile episodes of all types of malaria may be closely imitated. Dock, 
in the 68 patients mentioned above, found intermittent fever daily in 
49, 2-day cycles repeatedly in 37, 3-day cycles in 21, and 4-day cycles 
occasionally in 3. Chills or chilly sensations often accompany the 
recurring bouts of fever. 

The eruption may vary in nature, size and distribution. It usually 
makes its appearance in the first week. Rarely, it may be absent. The 
extremities are the most frequent site, but it also occurs on the chest and 
face and, less commonly, on the abdomen and back. The lesions are 
usually maculopapular and rose red in color but may vary from faint 
pink to deep red. Size varies from that of a pinhead to several centi- 
meters in diameter. Disappearance time varies from 36 hours 7 to 7 
days 48 and the remaining stain which has been described as brown to 
bluish-red gradually fades. New lesions often appear with recurring 
fever. Erythema multiforme and erythema nodosum may be simulated. 
Tenderness is sometimes present. Petechine ,are common and do not 
disappear on pressure. Pustules have been described. 2 Biopsy of 
lesions from one of Stewart-Wallace’s cases disclosed no specific micro- 
scopic pathologic changes. 

Arthralgia may be a striking feature of the disease. Such pains are 
usually migratory without evidence of inflammation in the joints. 
Swelling and tenderness may occur, however, but suppuration of the 
joints is uncommon. 

Physically, these patients may show a paradox of severe sepsis and 
an apparently good general condition 40 especially between bouts of 
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fever. 2 he eruption and fever may be the only positive physical signs, 
although at times the spleen may be palpated. 

Differential diagnosis may be difficult. This is especially true with 
subacute bacterial endocarditis, particularly since endocardial metas- 
tases resulting in bacterial endocarditis may be a part of the disease 
itseli. The occurrence in both diseases of embolic phenomena in the 
skin, kidneys and spleen, the septic course, joint pains without local 
inflammation, and positive blood cultures 40 demonstrate their similarity. 
Typhoid fever, brucellosis, malaria, rheumatic fever, miliary tubercu- 
losis, gonococcal sepsis, erythema multiforme and erythema nodosum 
are also confusing. 

Although our particular interest lies in those patients having had no 
meningitis until, perhaps, the terminal stages of the disease, such a 
picture may develop following meningitis. 33 The clinical picture is not 
peculiar to any one type of meningococcus. 48 

The course of the disease varies from several weeks to many months 
and prognosis is, in general, good. Complete recovery has taken place 
in 75 to 90% of reported cases. 7,48 In fatal cases, endocarditis or ter- 
minal meningitis are common, particularly the former, but 'recovery 
has often been reported with both of these complications and their 
exact status in prognosis is not yet clear. Other complications worthy 
of mention 18 are anemia, empyema, suppurative orchitis, interstitial 
nephritis, thyroiditis, prostatitis, retinal hemorrhage, iridocyclitis, and 
extradural abscess. 

Final diagnosis rests upon positive blood culture. At times there may 
be difficulty in the isolation of the organism and negative cultures do 
not rule out the disease. Enriched media are essential for good results. 
McLean and Caffey 38 have pointed out the value of smears from the 
purpuric spots as an aid in the early diagnosis of meningococcic bacter- 
emia. Smears are made from the material obtained by stab wound 
from the purpuric area and stained for Gram-negative intracellular 
diplococci. In IS cases examined by them 15 ( S3% ). were positive. 
Such a procedure is not a substitute for a blood culture but may lead 
to a tentative identification of the organism 12 to 72 hours before 
cultures are available for analysis. Agglutination reactions are, in 
general unsatisfactory. There appears from recent reports 2 to be no 
contraindication to the use of diagnostic spinal tap in the absence of - 
meningitic signs. . . 

Treatment is not to be considered here. Adequate discussions may 
be found in the more recent literature. 2 - 7 _ . ’ 

Enterotoxic Staphylococcal Food Poisoning. Food infection of tlie 
type characterized by gastro-intestinal symptoms, nausea, vomiting, 
abdominal cramps, and diarrhea with varying degrees of prostration, 
which occurs in epidemics, persists for 2-1 to 4S hours and entails an 
extremelv low mortality has invariably been associated with the sal- 
monella group of organisms. More recently, however, the increasing 
number of such outbreaks ascribed to staphylococci has created con- 
siderable interest in the potentialities of this organism in the production 
of such symptoms. The bacteriologic aspects of the staphylococci h.n e 
recently been reviewed in these columns"' but little was said at that 
time concerning clinical and epidemiologic problems of food poisoning, 
“nd.fediscnfc, like many others of recent general rccogmtton, !>r.,t 
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description goes back many years. Barber 4 in 1914 noted the occurrence 
of the usual symptoms of food poisoning in himself and other individuals 
visiting a certain farm in the Philippines. He traced the cause to milk 
infected with staphylococci and noted further that fresh milk was 
harmless, and that its effectiveness in the production of symptoms 
developed only after standing some hours at room temperature. He 
also described the short incubation period of approximately 3 hours 
which has characterized subsequent outbreaks reported by others. 

Despite Barber’s early report, interest in, and recognition of, the 
staphylococcus as a cause of food poisoning has become general only 
in the past 6 years. Further reports of milk infection 13,44,49 have ap- 
peared, but the chief offending foods have been baked goods, particu- 
larly those with cream fillings. 26,37 Cheese and gravies have also been 
responsible. 28 In all, the symptomatology has been uniform. The 
incubation periods have been short. Approximately 3 hours' after the 
ingestion of contaminated food, nausea, vomiting, and diarrhea make 
their appearance. In salmonella infection, the incubation period is 
often longer with a meal intervening between the intake of infected 
food and the development of symptoms. 

The shortness of the incubation period suggests the ingestion of a toxin 
rather than the development of infection within the patient. The report 
of Barber also suggests a toxin in that fresh milk was harmless unless 
it stood several horns before ingestion. Numerous investigations on 
volunteers have confirmed these suspicions, in that the ingestion of 
sterile filtrates of the isolated organisms has in many instances dupli- 
cated the symptoms in their entirety. 

The modes of contamination of milk are many. In Barber’s original 
description 4 and in several outbreaks in the United States 13,44 mastitis 
of a recurrent type, garget, was demonstrable. Crabtree and Litterer 13 
found, in two cows supplying milk to the group under observation, 
udders with pus pockets periodically releasing large numbers of staphy- 
lococci. In Tanner and Ramsey’s report, 49 intentionally contaminated 
milk was ingested for experimental purposes. Ice cream made from 
contaminated milk has also caused symptoms. 44 

The sources of contamination in outbreaks due to baked goods are 
not as evident. Presumably contaminated ingredients or the intro- 
duction of infection during the preparation of foods might occur. 
Jordan and Burrows 26 were unable to find staphylococci in significant 
numbers in the ingredients used in the production of known contamin- 
ated baked goods. Milk was not examined. Batter prepared by 7 
different men in one of the implicated bakeries disclosed similar results. 
However, during the process of preparation, especially of cream-filled 
pastries, abundant opportunity for contamination with staphylococci 
exists. Since Jordan, Dack and TVoolpert 27 have shown that the product 
of the bacteria responsible for symptoms may resist boiling for 30 
minutes, one must bear in mind, as the source, ingredients containing 
the enterotoxin before exposure to heat. Baked goods are likely to be 
kept at temperatures quite favorable to the multiplication of any 
bacteria present. 

The recognition of a particular type of staphylococcus responsible 
for such symptoms would be an exceedingly valuable contribution to 
both diagnosis and prevention. Jordan and Burrows 26 have carried 
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out studies to settle these problems. They have definitely established 
the fact that there are no characteristic bio-chemical or serologic reac- 
tions. btaphylococci of diverse origin and different cultural and agglu- 
tinative characteristics may elaborate a substance which is toxic on 
ingestion. They also found that strains from normal throats, from 
human septicemia, osteomyelitis and local abscess may produce a sub- 
stance which induces vomiting in human volunteers. These organisms 
were either S. aureus or albus and differed in speed and type of gelatin 
liquefaction and in the degree of hemolysin production. Partial con- 
firmation of these results has been reported by Chinn. 10 

The ubiquity of the staphylococcus and the infrequency of outbreaks 
of food poisoning caused by it suggest that either this cause of food 
poisoning is often unrecognized or unusual strains of the organism and 
exceptional environmental circumstances are necessary for the pro- 
duction of the enterotoxin. 16 Dolman, in a series of procedures designed 
to support the latter views, demonstrated the independence of the exo- 
toxin and the food poisoning substance. His results indicate that the 
enterotoxic substance, the nature of which is still obscure, is probably 
produced by only a few strains of staphylococci, as a special metabolite, 
the formation and excretion of which are favored by a semifluid medium 
and an atmosphere high in carbon dioxide. Although he states that it 
is difficult to imagine such circumstances in contaminated foodstuffs, 
baked goods, particularly of the cream-filled variety, appear to this 
Reviewer to be an ideal site. They are semisolid, but the carbon dioxide 
content, under these circumstances, is an open question. Definite 
establishment of Dolman’s views would explain the infrequency of 
staphylococcal food poisoning in the face of the universal distribution 
of this organism. 

W. A. SODEMAN, M.D. 
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BIRTH TRAUMA WITH SPECIAL REFERENCE TO INTRA- 
CRANIAL HEMORRHAGE. 

The injuries that are incurred by the child at birth are not limited 
to the head nor to the intracranial contents although the latter com- 
prise a very large group. According to Holland 7 a complete list of the 
injuries that are seen would include every tissue and organ of the body. 
However, intracranial injuries are the commonest type of injury and 
present the most important problems as regards etiology, prevention, 
diagnosis and treatment. Damage to other than intracranial structures 
may be enumerated as follows: 1, skin and subcutaneous tissues any- 
where but chiefly in the scalp; 2, muscles — most often the sterno-eleido- 
mastoid; 3, fractures of the bones in the skull, clavicle, humerus and 
femur in the order of their frequency; 4, separation of epiphyses; 5, 
rupture of or hemorrhage into abdominal viscera such as the liver or 
the suprarenal; 6, damage to thoracic viscera which is rare; 7, peripheral 
nerve injury such as the facial nerve or the brachial plexus; 8, direct 
injury to or hemorrhage of the eye; 9, injuries to the spinal cord or 
to the vertebral column. Damage to the spinal cord is a commoner 
cause of fetal and neonatal death than is generally supposed. It may 
occur during the forcible extraction of the aftercoming head or large 
shoulders in head presentations. The statistical figures of this lesion 
are inaccurate because even where autopsy has been made examination 
of the cord is neglected. 

Intracranial injuries present the most frequent form of birth trauma. 
In addition, they give rise to the most serious and to the most dangerous 
symptoms. They result either with normal or with excessive pressure 
on the head. Normal pressure leaves no observable effect on the head 
except perhaps a moderate amount of moulding. Excessive pressure 
may result in excessive change in the shape of the head, overstretching 
and tearing of the dura mater septa and rupture of certain vessels, or 
there may be a rise in intracranial pressure sufficient to obstruct the 
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venous sinuses and cerebral veins and produce cerebral congestion and 
edema. Adair, in a series of 961 autopsies on new-born infants, found 
that the largest single cause of death was trauma at birth, and this com- 
prised 31.2% of the cases. Grulee 6 pointed out that, in examining 
statistics concerning the new-born, it is extremely difficult to find any 
winch will bear- the light of criticism. For the most part this is due to 
the tact that the figures are based upon the causes of still-births and 
neonatal deaths. A' et there are many cases of intracranial trauma that 
tvi C * e ’ Statistical records of these are rare and often unreliable. 
YYhile we have some knowledge of the frequency of intracranial hemor- 
rhage as a cause of death', little information is available as regards the 
actual frequency of occurrence of this complication. Therefore, reports 
of large groups of deliveries with accurate clinical, laboratory and patho- 
logic records are extremely valuable. The report of Tyson and 
Crawford 15 may be considered as such. They studied the records of 
the ^deliveries at the Philadelphia Lying-iri Hospital from October 1, 
1927, to December 1, 1929. During this time there were 2256 deliveries. 
Of this group 7S babies were still-born, a percentage of 3.46. The living 
births were 2178 noth 81 deaths or a mortality rate of 3.71 %. Of the 
78 still-born infants autopsy was secured on 53, with permission to 
open the head in 31. In this group there were 11 cases of intracranial 
hemorrhage or an incidence of 35.4 %. Of the SI deaths occurring after 
delivery 66 came to autopsy with examination of the brain in 56. 
Intracranial hemorrhage was.found in 18 (32.1 %). After careful study 
of all cases, 16 additional babies were diagnosed as cases of intracranial 
hemorrhage. These were discharged as cured or greatly improved by 
treatment. In the total group of 2256 deliveries there were 45 definite 
cases of intracranial hemorrhage or an incidence of 1.9%. These 
figures do not include mild cases that were symptomless or had mild 
symptoms that escaped notice so that the actual incidence of this com- 
plication may be somewhat higher. 

While many cases are the result of active causative factors which 
are usually recognizable, some are encountered without any demon- 
strable cause and are probably due to certain predisposing factors, one 
or more of which are often present. Bland 2 pointed out a number of 
these predisposing influences. The parity of the mother is a very defin- 
ite factor, as the accident is much more frequent in the first delivery 
than in subsequent labors. It is said that this is especially true with 
the birth of male infants, but why this frequency exists is not known. 
Intracranial damage is prone to occur in prolonged and difficult labor, 
as is met in contracted pelves with delivery occurring either spontane- 
ously or otherwise. Judicious instrumental delivery may be less likely 
to be followed by intracranial damage than unwisely governed spon- 
taneous labor. There is a marked increase of predisposition in tech- 
nically difficult and imprudent forceps delivery. In complicated breech 
delivery, especially in cases associated with hasty, unskilled extraction 
of the after-comma: head, damage is likely to occur. This method of 
deliverv is held accountable for a large number of cases of brain injury. 

The occurrence of intracranial trauma is far more frequent in premature 
and immature infants. There are several causes for this One cause 
•; the fragilitv of the blood-vessels in these children. Another is m 
omnlete anatomical development of the strengthening fibers of the 
P ' Immaturity and prematurity arc among the chief predis- 


1S 
CI 

tentorium 



PEDIATRICS 


137 


posing factors. Difficult delivery of the aftercoming head following 
version is another frequent obstetrical cause of intracranial injury. 
The indiscriminate use and excessive dosage of pituitrin to stimulate 
uterine contractions in the second stage of labor often causes damage 
to the brain or its membranes. Biochemical changes in the blood and ' 
constitutional diseases such as syphilis are often included as predispos- 
ing factors, but some observers do not agree on this point although it 
may be reasonable to assume that a hemorrhagic tendency bordering 
on the pathologic may be a predisposing factor in some cases. 

The most frequent result of intracranial trauma is hemorrhage. 
The location of this varies. According to Litchfield and Givan 10 supra- 
tentorial hemorrhage is the most frequent. This may be over the vertex 
or under the hemispheres. Subtentorial hemorrhages are next in order 
of frequency followed by intraventricular hemorrhage, hemorrhage into 
the brain substance and hemorrhage into the spinal canal. A very 
lucid presentation of the lesions produced by and mechanism of intra- 
cranial injury was given by Holland ( loc . cit.). He stated that over- 
stretching and tearing of the dural septa followed alterations in the 
tension of the septa accompanying alterations in the shape of the head. 
Because of the nature of the attachment of the septa to the cranial 
bones this is inevitable, and the fact can be demonstrated on a fetal 
head by reflecting the scalp and removing sufficient of one parietal 
bone to allow the cerebral hemisphere to be removed and the septa 
to be viewed from that side. On compressing the head in the v subocei- 
pitobfegmatie diameter, the head becomes shortened anteroposteriorly 
by forward displacement of the occipital bone and heightened vertically 
by bending and elevation of the vault. If at the same time the septa 
are observed, it will be seen that the middle two-thirds of the falx cerebri 
and the tentorium will become stretched and tense. In addition, the 
septa move as a whole as will be appreciated by watching the anterior 
point of junction between the falx and the tentorium, which is the site 
of entrance of the vein of Galen into the straight sinus. This becomes 
displaced upwards and forwards, the latter movement being the much 
more pronounced. If the pressure is increased by stronger compression, 
the tentorium tears near its free border just below its junction with the 
falx. The bending of the bones and the excursion of the vault is resisted 
by the septa and when the septa tear, a restraining influence is removed. 
The septa exert a protective influence during labor against excessive 
alteration in the shape of the head. Reasonable moulding of the head 
is beneficial, but undue distortion may jeopardize life of the fetus by 
producing intracranial disturbances, the most important of which is 
hemorrhage from the overstretching and rupture of certain vessels. 
The view that the septa are designed to take stress is emphasized by 
the fact they contain strengthening bands and fibers arranged along 
the lines where stress is most likely to occur. These bands are developed 
in order to withstand the effects of excessive stress during labor. There 
are an anteroposterior and a vertical system. The latter consists of 
two opposing sets of convergent fibers which meet in their points of 
convergence. From above downwards fibers converge from the middle 
two-thirds of the falx, and from below upward fibers from the tentorium 
converge. They meet in a strong band which has been called the ante- 
rior vertical band of the tentorium. This' band is subjected to stress in 
almost every labor, and is the usual site of tentorial tears. This theory 
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of cranial stress is supported by the tears of the tentorium and falx as 

wwV n f eaC f f tUS6 f' TentonaI tears are nearly always situated in 
what has been described as the area of greatest stress, just below the 
junction with the falx anteriorly and implicating the anterior vertical 
band, dears of the falx cerebri are found relatively infrequently and 
they usually occupy the middle two-thirds and are elliptical with the 
long axis lying in the line of greatest stress. The tears may affect one 
or' both sides of the tentorium and, may be complete or incomplete. 
1 he latter involve only the superficial layers. Complete tears usually 
involve the free border of the tentorium but sometimes there is a per- 
foration. Tears of the dural, septa may bleed very little or not at all 
and are not always fatal injuries of themselves. They indicate excessive 
intracranial stress and the mortal lesion may be the accompanying 
intracranial effects such as cerebral hemorrhage and the asphyxial 
effects of intracranial pressure. 

From the etiologic standpoint there are two varieties of intracranial 
hemorrhage, traumatic and asphyxial. Gross hemorrhage is probably 
always traumatic. It occupies the subdural space and is nearly always 
associated with tears of the dural septa. Asphyxial venous engorgement 
is a most important contributory factor in traumatic hemorrhage, for 
engorged veins rupture more easily and bleed more freely. Clear 
postmortem evidence of fetal asphyxia is usually found in cases of 
gross hemorrhage. A clear differentiation between traumatic and 
asphyxial bleedings is not always possible, and they often occur to- 
gether. Engorgement of the cerebral veins may be part of a general 
asphyxia, or may be a local condition due to obstruction of the cerebral 
veins from cerebral compression or traumatic cerebral asphyxia. When 
large vessels have ruptured it is possible to trace definitely the source 
of the hemorrhage. Large veins commonly found ruptured are the 
vein of Galen and the cerebral veins entering the superior longitudinal 
sinus. Sometimes the venous sinuses themselves axe ruptured, the 
most common one being the straight sinus and more rarely the superior 
longitudinal and lateral sinuses. The site as well as the size of a hemor- 
rhage is of importance as regards the effect produced. Large hemor- 
rhages kill by compression of the cerebrum with damage to the respira- 
tory centers. Hemorrhage in the posterior fossa or infratentorial 
hemorrhage is more damaging than elsewhere in the subdural space. 

In studying the brain itself there are found petechial hemorrhages and 
small areas of necrosis in a very high proportion of newborn children. 
The hemorrhages are definitely related to the distribution of the tribu- 
taries of the vein of Galen, the vena terminalis, vena lateralis ventriculi 
and vena clilorioidea. Necrotic areas appear as opaque yellowish spots, 
often in confluent groups, in the central white matter and basal ganglia 
around the third and lateral ventricles. Microscopic or macroscopic 
hemorrhages can be found in 95% of infants during the first weeks of 
life 

1 Prolonged cranial compression may obstruct the venous sinuses and 
cerebral veins and produce asphyxia of the brain and medulla, ihe 
lesions found at autopsy are intense congestion and edema of the brain 
and meninges. This still further increases the mtracnmml pressure. 
This condition is sometimes classed under the heading of intracranial 
lesions without hemorrhage but perhaps a better term would be trau- 
matic cerebral asphyxia. The effect of asphyxia on the respiratory 
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center would be to stimulate it, and the fetus would make intrauterine 
respiratory efforts. This is evidenced in some cases at autopsy by the 
finding of amniotic fluid in the trachea or bronchi. The alteration in 
the intrathoracic pressure as the result of the inspiratory efforts would 
lead to venous engorgement of the whole venous system or a generalized 
asphyxia. While such an asphyxia would not necessarily be fatal, if 
it were prolonged it would lead to increasing paralysis of the respiratory 
center causing the center to fail to respond to stimuli after delivery. 

Although the bones of the cranium are freely movable and although 
this allows for considerable overlapping or moulding, injury of certain 
of these bones occur. Hemsath 6 reported 32 cases of separation of the 
posterior intraoccipital synchrondosis. He called attention to the 
fragility of the base of the skull even in the full-term fetus. The syn- 
chrondosis between the squamous and lateral portions of the occipital 
bone, because of its weakness and its close proximity to the medulla 
oblongata, makes the base of the skull susceptible to grave trauma dur- 
ing delivery. This injury consists of a separation, which may be called 
an osteodiastasis since it is not really a fracture. Hemsath found 32 
cases in 166 consecutive autopsies in still-born and neonatal deaths. 
Osteodiastasis was found in 48% of the autopsies on patients de- 
livered by version with breech extraction; in 33% each of forceps 
deliveries and of primary breech extractions, and in 2.3 % of spontaneous 
deliveries. , 

The early symptoms of intracranial hemorrhage in the new-born do 
not present a definite fixed picture. The symptoms vary according to 
the location, type and extent of the hemorrhage. As regards the extent 
of the hemorrhage, this varies from very extensive loss of blood to very 
small bleeding and there are undoubtedly many hemorrhages of such 
mild type that they are not recognized. Moore 12 gave as the most 
common early symptom signs of cortical irritability, such as crying, 
and heightened irritability of the motor centers such as twitching of the 
muscles, spasticity and convulsions. In some cases of ventricular or 
subtentorial hemorrhage the infant may be very quiet or even comatose, 
but usually even in these cases there are some early signs of cortical 
irritability. These will always tend to dominate the picture, even if 
the cortex itself is not directly affected by the hemorrhage but where 
edema or pressure of a hematoma from beneath is producing the irrita- 
tion. The symptoms vary from mere increase in spasticity of the ex- 
tremities with occasional twitchings of the muscles to generalized con- 
vulsions. Perfectly normal babies may present the former picture at 
times so that these symptoms alone are not diagnostic. In the average 
hemispheric case there is twitching or convulsive movement of the lower 
extremities either unilateral or bilateral. In cases where the hemorrhage 
is infratentorial the cranial nerves may be involved first with convulsive 
movements of the facial muscles or of the eye muscles. In cases where 
the hemorrhage is extensive so that the intracranial pressure is raised 
markedly there may be a series of general convulsions. These begin 
with clonic convulsions of the extremities, strabismus, nystagmus, 
opisthotonos, respiratory disturbance, and loss of consciousness. In 
some of the ventricular hemorrhages the infant may have tonic con- 
vulsions similar to those seen in tetanus. Another important symptom 
of intracranial hemorrhage is refusal to nurse. This is probably due to a 
disturbance of the normal nursing reflex, which in the normal infant 
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is brought out by putting the nipple against the lips. This sometimes 
occurs also m premature or immature babies so that it cannot be con- 
sidered as pathognomic although it is always highlv suggestive Dis- 
turbance of respiration is a very frequent symptom. This may take 
the form of very slow breathing or a very rapid breathing or an irregular 
breathing. Slow breathing is a sign of subtentorial or intraventricular 
hemorrhage which causes direct irritation or paralysis of the medullarv 
centers. Cyanosis is another frequent symptom. It may be an accom- 
paniment of the respiratory embarrassment due to the direct effect 
of the hemorrhage or to the cessation of breathing due to a convulsion. 
In some cases atelectasis is associated with the cerebral injury as a 
result of the shallow breathing. Signs of increased intracranial pressure 
such as bulging of the fontanelle and increased pressure of the spinal 
fluid are often encountered. Minute hemorrhages or subtentorial 
hemorrhages do not cause bulging of the fontanelle. The increased 
spmal pressure can be shown only by spinal puncture. Bloody spinal 
fluid is an absolute diagnostic point provided it can be certain that the 
blood is not the result of puncture of a vessel in making the tap. The 
presence of degenerated red blood cells, cellular debris and hematin 
pigment suggest blood from intracranial hemorrhage while normal 
appearing cells suggest blood resulting from the spinal puncture. . 
Paralysis is a late sign of intracranial hemorrhage except in the most 
severe cases. In these cases it is often a terminal symptom. Ocular 
changes occur but their demonstration is difficult. These consist of 
mild edematous blurring of the upper and lower margins during the 
first few days of life with later an edematous blurring of the entire 
surface of the nerve head and all of its margins. Change in the coagu- 
lation time of the blood is another symptom of intracranial hemorrhage. 

A prolonged coagulation time is a direct indication for the injection of 
whole blood. 


Shannon 14 recognized the confusion frequency of cerebral complica- 
tions in the new-born with indefinite recognition of the underlying 
conditions, but with most of the burden placed upon obstetrical error. 
He called attention to the frequent existence of disturbances which 
are often responsible for the symptoms of intracranial involvement or 
may be present together with an actual cerebral trauma. 

Other conditions besides trauma give rise to a clinical picture that 
closely resembles that of birth injury. In fact some of these may be 
coexistent with the picture of cranial injury. Shannon stated that a 
constitutional syndrome exists frequently during the neonatal period. 
This may be independent of obstetric abnormality and is often respons- 
ible for the symptoms of cerebral disturbance. This condition is tetany 
and it may be only a part of a syndrome consisting also of a tendency 
to generalized edema and of edema of the brain. It may he that the 
latter is responsible for many of the symptoms usually attributed to 
cerebral hemorrhage and other injury of the brain. According to 
Shannon, tetany results from some interference with the calcium metab- 
olism which results in a low ionic calcium content of the blood and 
tissues. Such causes are excess of sodium and potassium, calcium 
starvation, parathyroid deficiency and alkalosis. In addition to the 
svmntoms produced bv the lowered calcium concentration of the blood 
37e quite possible that the lot;' blood calcium content 

may favor loss of coagulability of the Hood and predispose more readily 
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to hemorrhage as well as to edema. The cerebral symptoms of tetany 
are the most important. They are the signs of cerebral pressure. The 
pulse may be slow, though the slowness may not be constant. It may be 
noticeable only when the infant is perfectly quiet, the normal rapidity 
returning almost immediately when the infant is made to cry or is 
otherwise disturbed. In the extreme phase this process may progress 
into the cyanotic .attack. The latter may come on either by holding 
the breath while crying or while the infant is perfectly quiescent. In 
both cases the heart is slowed almost to a complete cessation of its 
beat and respiration is suspended for a varying length of time, and the 
infant is to all appearances dead. When recovery occurs, its onset may 
be heralded by a deep gasping inspiration following which both respira- 
tion and pulse assume their normal characters. In some cases the heart 
beat may become first more rapid and stronger, followed shortly by 
the faintest respiratory effort, which together with the cardiac action 
gradually assumes the normal. Usually the cyanosis, which is most 
extreme during the attack, entirely disappears in the intervals, though 
this may not always be true. At times when marked tetany is present, 
it seems that respiratory irregularity may occur as the result of spasm 
of the diaphragm, similarly to what is noted in other types of tetany. 
Typical generalized convulsions may occur. Strabismus, pupillary 
irregularity and spasmodic downward turning of the eyes may be noted 
also. In cases showing these symptoms the diagnosis of increased intra- 
cranial pressure may be supported by a definitely bulging fontanelle. 
More often the fontanelle is extremely tense, the sutures being sepa- 
rated and the whole cranium giving the impression of an inflated ball. 
Improvement of the condition follows administration of calcium, and 
the condition may clear entirely if it is the result of tetany alone. In 
those cases with cerebral injury present with the tetany, improvement 
may be only partial. 

The diagnosis of intracranial hemorrhage may not be easy. Accord- 
ing to Loeber , 11 in order to arrive at a diagnosis of intracranial hemor- 
rhage, account must be taken of the history of the delivery, the signs 
and symptoms of the new-born suggestive of the condition, the recovery 
of bloody cerebrospinal fluid after puncture and an improvement or 
relief of the symptoms following the puncture. It is more likely to be 
found after prolonged labor, precipitate labor, in large or oversized 
infants and breech extractions alone or following version. Infants born 
under these conditions and who show signs after delivery of a difficult 
or abnormal respiration, or those having asphyxia, and those with 
tense, bulging fontanelles suggest the diagnosis of intracranial hemor- 
rhage. Other suggestive symptoms are a whining, high pitched err- 
and refusal to nurse or difficulty in nursing. The heart is usually rapid 
with strong sounds and a full pulse, but cyanosis may be constant or 
intermittent. There is no real pathognomic sign unless it be bloody 
cerebrospinal fluid. Even this may be misleading unless it is certain 
that the blood in the fluid is not the result of puncturing a vessel in 
making the puncture. Levinson 9 and others recommend spinal punc- 
ture for the purpose of establishing the diagnosis, but he also considered 
it of therapeutic value. Loeber. ( loc . cit.) recommended the cisterna 
route as the method of choice in obtaining fluid for diagnosis as well 
as a therapeutic measure because of the ease of access and because the 
posture of the baby during the procedure does not tend to exaggerate 
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the already existing trauma and symptoms. In the prevention of birth 
injury the responsibility is entirely with the obstetrician at least insofar 
as avoidance of such procedures as are likely to threaten injury to the 
child is concerned. From all sources it is evident that attempts to 
hasten the onset of labor, to shorten the duration of labor and to allay 
pain are large factors in the resulting ill effects to the baby. Galloway 1 
emphasized that nothing should be done to hasten delivery until the 
head is visible or on the pelvic floor. The use of solution of posterior 
pituitary and other preparations to cause more rapid descent of the 
head is firmly contraindicated. Episiotomy is indicated in order to 
relieve pressure as the head comes through the narrow vaginal opening, 
especially in cases where the baby is premature. Premature rupture of 
the membranes either for the induction of or to hasten labor is contra- 
indicated because of the negative pressure exerted on the presenting 
parts. Application of forceps is contraindicated as it may still further 
increase the pressure, but outlet forceps in conjunction with episio- 
tomy usually result in fewer hemorrhages. In the use of forceps it is 
most necessary to have a set-screw or some means to prevent excessive 
pressure. \ In cases where there lias been excessive moulding of the 
head of the infant this moulding should be released slowly. All attempts 
at resuscitation by violent motions with the baby must be avoided. 
Too prolonged labor also is dangerous. Cesarean section after a moder- 
ate test of labor is fairly safe or early in those cases where it is known 
that delivery through the usual way will be impossible. According to 
Galloway, breech delivery and version with breech extraction give 
higher incidence of birth trauma than any other type of delivery. The 
fetal mortality is also correspondingly high. There are several perti- 
nent facts relative to breech extraction which demand attention. The 


unnecessary haste displayed by the average operator is most objec- 
tionable, and after this the most undesirable factor is the lack of com- 
plete relaxation and dilatation of the soft parts. Breech extraction 
requires complete dilatation and deep ether anesthesia. Episiotomy is 
indicated in practically every case. Certain fundamental precautions 
in addition are necessary. The operator should avoid pressure on the 
fundus, extreme angulation, excessive suprapubic pressure and danger- 
ous traction. The latter is likely to cause damage to the cord. 

In the treatment of intracranial birth injuries Xugelmass 8 stressed 
primarily the need for gentle manipulation in the asphyxia of the new- 
born not only because strenuous methods are productive of bodily 
trauma but also because they either aggravate an already existing intra- 
cranial injury or may produce dural injury especially in the premature 
infant. In the asphyxiated baby the veins are engorged and as a result 
are more easily damaged as many babies have a tendency towards 
bleeding. Mouth-to-moutli insufflation is the method of preference for 
a number of reasons. The procedure is not forcible, the baby’s body 
is essentiallv at rest and the presence of from 3 to 4 % of carbon dioxide 
in the operator’s breath favors the stimulation of respiratory activity. 
In addition, the Flagg apparatus for the administration of carbon 
dioxide-oxvgen mixture is recommended together with the employment 
of the Drinker respirator and in some cases the oxygen tent lias proved 
useful. Atropine and alpha lobelin have been recommended as veil 
'ns other respiratory and cardiac stimulants. Pressure symptoms 
resulting from intracranial hemorrhage or the marked cerebral edema 
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often seen as an attendant phenomenon may be alleviated either through 
the vascular route or through the cerebrospinal canal. By the vascular 
route relief of pressure is obtained by the intravenous injection of hyper- 
tonic glucose solution. By the spinal method pressure is relieved by 
spinal, cisternal or ventricular puncture. The natural tendency of new- 
born infant towards hemorrhage or a definite bleeding should be treated 
by the injection of whole blood into the gluteal areas. Birth shock 
should be treated by the application of heat; by the administration of 
fluid with some nourishment if possible. Kugelmass recommends the 
administration of a solution combination containing 3 % of gelatine, 5 % 
of glucose and 0.5 % of sodium chloride by the Breck feeder every hour. 
After the second day evaporated or condensed milk mixtures should be 
used if maternal milk is not available. The early and prompt impi'ove- 
ment of nutrition is essential. Surgical intervention by trephining has 
resulted in a high mortality rate. 

Riesenfeld 13 recommended posture as a procedure in controlling the 
intracranial hemorrhage of the new-born, as well as method for the 
prevention of the condition. In his service all babies are placed in an 
almost vertical position with the head slightly extended and main- 
tained in this position by small pillows. This position is maintained 
for from 8 to 10 days. In cases of cerebral hemorrhage it is continued 
for a longer period. It is claimed by this author that in the upright 
position the sagittal venous pressure is materially lessened, a fact 
which has been shown by animal experimentation. 

A proportion of the infants that survive intracranial trauma at 
birth develop and grow with no apparent evidence of the trouble that 
they experienced during the early days of life. Others in varying degrees 
are crippled mentally and physically. Carlson and Klingman 3 based 
their report on studies made on persons injured at birth, who were 
treated at the Neurological Institute of New York. They found that 
while the pathologic changes underlying the conditions were inade- 
quately defined, the manifold symptoms indicated widespread lesions 
scattered through most of the nervous system including the spinal cord. 
It seemed probable that the sensory area and the motor cortex were 
involved to a greater extent in the choreoathetotic and spastic patient 
than is usually supposed. The evident influence of such factors as fear, 
concentration, attention and soft-consciousness in increasing the abnor- 
mal movements or posture of certain children definitely indicated the 
probability of damage to the higher centers and emphasized the neces- 
sity for control of these subjective feelings as necessary to effective 
training of the muscles. They extended their investigations into the 
field of conditioned reflexes and especially into that of psychic activity. 
Their results were encouraging and justified the attempts to train or 
recondition acceptable patients with spasticity and choreoathetosis. 
In planning treatment, it is necessary not only to estimate the mental 
level of the patient, but also to eliminate as far as possible such special 
disabilities as those of speech, hearing and vision. The majority of dis- 
turbances of speech concern expressional speech and are a part of the 
general motor disability. Disturbance of speech was found so closely 
linked with the general spastic condition that improvement was not 
possible often until the patient had learned to control the larger groups 
of muscles. When this coordination was obtained speech improved 
not infrequently without special training. * 
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The Intercellular Substance, of the Brain Cortex (Nissl’s Cerebral 
Gray). Its Physiological Significance. A. E. Taft (Laboratory of 
Psychiatry, Philadelphia General Hospital). Fifty years ago the pres- 
ence of an intercellular substance in the brain cortex was much studied 
and generally acknowledged. More recently, it has been almost entirely 
ignored both anatomically and physiologically. Intercellular substance 
in other tissues has received considerable .recent attention. Its presence 
in the developing embryo has been observed and described. It has been 
demonstrated by a number of investigators that this substance has a 
close relationship with vitamin C, as shown in scurvy, a condition in 
which there is lack of its formation. This lack is clinically evident in 
the test for capillary resistance. In paresis, the alteration of the inter- 
cellular substance of the brain cortex has been identified by means of 
fresh tissue in the dark field by this author, and by others in fixed and 
stained material. The characteristic microscopic appearance of the 


brain cortex in paresis has been described as a disturbance of cell lamina- 
tion, giving a “wind-blown” effect. The relation of vitamin C to malaria 
treatment of paresis has been studied particularly by Plant and von 
Biilow, who found that there is a primary fall with a later rise above 
the degree which existed before treatment. They also found that vita- 
min C is present normally in greater amount in the cortex than else- 
where in the brain. The writer has drawn an analogy between this 
cerebral gray and the proteins of blood serum, which are also intercellu- 
lar substance. Microphotographs show their similarity of appearance. 
The physiologic importance is emphasized. Since it has been demon- 
strated that there are no lymphatics in the brain, it seems probable 
that this strongly hydrated, finely particulate material acts both as a 
distributor of brain tissue fluids and as a necessary protection to the 
brain cells. IMicrophotographs illustrate normal cortical intercellular 
substance; a comparison of the cortex in the newborn and more mature 
rat; comparison of normal and senile cortex and normal intercellular 
substance compared with that in paiesis* 
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The Relation of Dietary Protein to the Formation and Storage of 
Gonadotropic Hormone in the Pituitary Gland of the Rabbit. Maurice 
H. Friedman and Gertrude S. Friedman (Laboratory of Physiology, 
University of Pennsylvania). The pituitary gland of the estrus rabbit 
contains enough gonadotropic material to cause ovulation in 10 or more 
rabbits. Copulation causes a rapid and almost complete discharge of 
the gonadotropic material so that 24 hours postcoitum the gland con- 
tains less than enough material to cause ovulation in one rabbit. For 
several days following coitus, during the rapid growth of the corpora 
lutea, the pituitary is apparently unable to store significant amounts 
of the gonadotropic material. At the 6th day postcoitum, however, 
there is a sharp rise in the gonadotropic content of the gland, to a level 
about two-thirds of the estrus level, and by the 10th day the estrus 
level is again attained. These findings confirm the original work of 
R. T. Hill, and this curve of restitution of the gonadotropic content 
after coitus was used to determine the effect of various dietary regimes 
on the rate of formation and storage of the sex-stimulating hormone of 
the pituitary. It was found impossible to influence this curve sig- 
nificantly by protein restriction, even though the experimental animals 
were kept on a protein-free diet for 17 days before and 8 days after 
coitus — a total of 25 days without dietary protein. Despite this protein 
deficiency, and in the face of loss of body weight, the experimental 
animals were able to form and store the gonadotropic principle at a 
rate similar to that of control animals which were on a 16% protein 
diet, and which were gaining weight at the rate of 200 grams a week. 


The Adrenals of Rats After Thyroidectomy and Gonadectomy, Con- 
sidered in Relation to Pituitary Histology. Isolde T. Zeckwer (De- 
partment of Pathology, University of Pennsylvania). It is known that 
when one adrenal is removed, the other undergoes compensatory hyper- 
trophy only when the pituitary is present. It is reasonable, therefore, 
to search for a type of cell in the pituitary that is responsible for adrenal 
growth. 

In the present experiments, the marked quantitative and qualitative 
alterations in cellular make-up of the pituitary consequent upon thy- 
roidectomy and gonadectomy did not prevent the normal compensatory 
hypertrophy of the second adrenal after the first was removed. “Cas- 
tration cells” and “thyroidectomy cells” can be excluded as cells con- 
trolling adrenal growth, as their numbers bear no relation to adrenal 
weights. Since acidophils are absent or greatly reduced after thyroidec- 
tomy, yet compensatory adrenal hypertrophy occurs, acidophils can 
be excluded as responsible for adrenal growth. In pituitaries of rats 
both thyroidectomized and gonadectomized there remain, in addition 
to the two types of cells reacting to these operations, only non-secre- 
tory chromophobes and unaltered basophils. By this process of ex- 
clusion the suggestion is made that adrenal growth may depend 
upon a type of basophil that is different from the cells that react to 
gonadectomy and thyroidectomy. The hypothesis -is proposed that 
there may be distinct types of anterior pituitary cells which cannot be 
differentiated from each other under normal conditions, but which can 
be dissociated when the pituitary is altered by ablation of thyroid and 
gonads. 
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T inrrio C ^ oUne ^ Sucrose Feeding Upon Liver Glycogen and 

Lipids. H. M. Vars, S. Goldschmidt and I. S. Ravdin (Harrison 
Department of Surgical Research, University of Pennsylvania). Best 
and his coworkers- have presented evidence from which they conclude 
that choline, naturally occurring in the food, is an important factor in 
determining the level of liver fat produced by diet. Diets which con- 
tained little or no naturally occurring choline resulted in a massive 
deposition of fat in the liver. Choline chloride fed to such animals led 
to a decrease in liver fat. No satisfactory explanation of the mechan- 
ism of this process has been advanced. 


Our findings are in agreement with those of Best et al., that choline 
chloride added to the dietary of rats, whose livers contained about 40 % 
of total lipids, resulted in a diminution in the fat content. In addition 
we have shown that accompanying the fall in liver fat the liver glycogen 
increased. In an animal on an adequate diet increase in the liver gly- 
cogen usually results in a fall in liver lipid. Hence the results may be 
explained either as due to the action of choline in mobilizing liver fat 
back to the fat depots or in metabolizing it, as Best has postulated, or 
that possibly the primary effect of choline is to cause a deposition of 
liver glycogen with the secondary depletion of liver fat as a consequence. 
Any explanation of the action of choline must take this latter possibility 
into consideration. 


In agreement with Channon 3 and later Best, 1 we have found that on 
a choline-poor diet, in which alcohol-extracted casein is the source of 
protein, fat is deposited in large amounts in the liver only when the , 
protein calories are below 10% of the total calories of the diet. 

A choline-free diet, in the form of sucrose as the sole source of food 
to the rat, has given divergent results in our hands. In the larger 
number of animals the liver fat has decreased and liver glycogen in- 
creased. A smaller group conform to the published findings of Best, 
the liver fat increased, and we have found also a concurrent increase in 
the liver glycogen. This latter finding is an exception to the rule of the 
reciprocal relationship between liver fat and glycogen. 


Preliminary Report Concerning a Ballisto cardiograph. An Analysis 
of the Record Obtained Under Various Physiologic and a Few Clinical 
Conditions. Isaac Starr, A. W. Rawson and II. A. Schroeder 
(Departments of Research Therapeutics, Pharmacology, and the John- 
son Foundation, University of Pennsylvania). The study of the 
motion imparted to the suspended body' by the recoil from cardiac 
action and the impact from the expelled blood dates from landed 
Henderson’s experiments in 1904. Since then Heald and Tucker (1922), 
Angcnheister and Laue (192S), and Abramson (1933) have published 
records These records show chiefly the normal form of the curve 
obtained, the effect of respiration, and of exercise. Our results are 
similar. The few clinical records published by Abramson are unm- 


Our Instrument consists of a light wooden bed rigidly braced with 
iron This is suspended by wires from the ceiling and braced from the 
lateral wall to limit motion to the longitudinal direction. Dus bed is 
held a little off its low point, by means of a strong steel canfikner 
snriiw A lever, mirror, and optical system magnify the spring s motion 
about 1000 times at the recording camera. The curve obtained is not 
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dependent on the spring’s period which is more rapid than any of the 
physiologic waves recorded. 

To secure a ballistocardiogram the subject lies on the bed with his 
feet pressed firmly against a foot plate. Steel weights are added to 
make the total weight on the bed 200 pounds. 

The normal record consists of a brief movement headward (pre- 
ejection phase) followed by a sharp movement feetward (recoil from 
ejection), a sharp movement headward (impact from blood striking the 
arches, head, etc.) and a final movement feetward (impact of blood 
striking lower portions of body, the wave having previously reached 
the upper parts). A small wave occurs constantly in diastole, probably 
due to the motion of the blood filling the heart. 

Study of the records of 140 normal subjects at rest and more than 2 
hours after a meal shows the following: The average total amplitude 
per square meter body surface of males is constant from 20 to 45 years 
of age and then steadily declines in the later decades of life. In women, 
this function is almost as great as in men at ages between 15 and 25, 
but it then declines, leveling out after the 25-35 decade to rejoin the 
declining men’s curve at about 55 years. 

If one uses the average wave amplitude, per square meter body 
surface, times mean blood pressure, or this amplitude times blood 
pressure times pulse rate, the age and sex differences mentioned above 
still hold. It seems obvious that the normal standards will not be a 
simple linear relationship. 

The ballistocardiogram of cases of heart disease may differ from the 
normal by diminished amplitude, by abnormal form, or by both. 

The auricular wave in cases of block can be clearly seen. The arrhy- 
thmias are easily recognized. 

Several intraventricular conduction defects have been shown by 
notching of waves or by doubling of peaks. The one case of acute 
cardiac infarction examined showed a most abnormal record suggesting 
ventricular asynchronism. 

The records of many cases of hypertension, without known cardiac 
weakness, have shown an abnormally low amplitude. This has also 
been found in the one case of neurocirculatory asthenia studied. 

Abnormalities have been encountered which have no counterpart in 
the electrocardiogram or in any other method of cardiac examination. 


Microscopic Observations on Extraendothelial Cells of Blood Capil- 
laries. E. R. Clark and Eleanor Linton Clark (Laboratory of 
Anatomy, University of Pennsylvania). The development and behavior 
of extraendothelial or adventitial cells on small blood-vessels have 
been studied by prolonged microscopic observation of living vessels 
as seen in transparent chambers installed in the rabbit’s ear, with the 
following results: 

Adventitial cells form from fibroblasts or fibroblast-like cells which, 
in their migration, come in contact with and flatten out on the outside 
of the capillary wall. This process occurs chiefly during active new 
formation of blood capillaries — many capillaries receiving adventitial 
cells even before circulation through them has been established. 

At first, they are sparsely and somewhat irregularly distributed on 
capillaries, have their long axis parallel with the capillary, and manifest 
slight powers of amceboid movement, which gradually subsides. 
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The further development of these outside cells depends upon the 
iate of the capillary, which may continue as a capillary, become part 
of an artery or vein, or retrogress. If it remains a capillary, the number 
ot adventitial cells usually remains unchanged, although there may be 
an occasional increase in number by -mitotic division. If it becomes 
part of an arteriole the number of cells increases rapidly — in part at 
least, if not exclusively— by mitotic division of cells already present, 
until, by the end of not more than 6 days, there may be a continuous 
layer of outside cells; meanwhile the axis of the cell changes from Joirn- 
tudinal to transverse. If it becomes part of a venule, the number 'of 
cells increases somewhat, and the axes of a majority of the cells remain 
longitudinal. Around larger venules there may lie a development of a 
capsule-like network from surrounding connective tissue. If a capillary 
retrogresses the adventitial cell is left behind in the tissue as an appar- 
ently inert, small cell, whose fate has not been followed. 

If an artery diminishes in size, reduction in the number of outside 
cells occurs. 


The adventitial cells on capillaries and small venules have shown no 
evidence of contractility. On arteries and arterioles, definite contractil- 
ity develops in the transverse cells which have become smooth muscle 
cells, providing a vasomotor nerve has reached them. Such -contractil- 
ity may be manifested in arterioles which are 9 clays old, as described 
in a previous article. 

It is suggested that the term “Rouget” cell be given up, and, in its 
stead, the name “adventitial” cell be substituted — a return to the term 
“cellules adventices” employed by Rouget. 


REFERENCES. 

(1.) Best, C. H., and Channon, H. J.: Bioehem. J., 29, 2651, 1935. (2.) Best, 
C. H., and Huntsman, M. E.: J. Physiol., 83, 255, 1935. (3.) Channon, J. H., and 

Wilkinson, H.: Bioehem. J., 29, 350, 1935. 


Notice to Contributors. Manuscripts intended for publication in the American 
Journal or the Medical Sciences, and correspondence, should be sent to tho 
Editor, Dr. Edward B. Kbumbhaar, School of Medicine, University of Pennsylvania, 
Philadelphia, Pa. 


Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should be 
double spaced with liberal margins. The author’s chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle. 
Illustrations accompanving articles should be numbered and have captions bearing 
corresponding numbers' For identification they should also liavo the author s nnmo 
written on tho margin. The recommendations of tho American Medical Association 
Stvle Book should be followed. It is important that references should be numbered 
and at the end of tho articles, arranged alphabetically according to the name of the 
first author, and should be complete, that is, author’s name, journal, volume, page 
and year (in Arabic numbers). 

Return postage should accompany all manuscripts but will be returned to the 
author if the manuscript is accepted. 

Two hundred and fifty reprints, with covers, are «£<“[. "“Jgg 

reprints mav bo had in multiples of 250 at the expense of the author. Thcj should 
be asked for when the galley proofs are returned. 

Contributions in a foreign language, if found desirable Cor the Journal, will bo 
translated at its expense. 



THE 


AMERICAN JOURNAL. 

OF THE MEDICAL SCIENCES 

AUGUST, 1937 


ORIGINAL ARTICLES. 

THE EFFECTS OF PROTAMINE INSULIN AND RELATED COM- 
POUNDS IN NORMAL AND DEPANCREATIZED DOGS.* 

By R. B. Kerr, M.D., 

FELLOW IN PHYSIOLOGY, UNIVERSITY OF TORONTO, 

AND 

C. H. Best, M.D., 

PROFESSOR OF PHYSIOLOGY, UNIVERSITY OF TORONTO, 

TORONTO, CANADA. 

(From the Department of Physiology, University of Toronto.) 

Since the introduction of protamine insulin by Ilagedorn, 
Jensen, Krarup "and Wodstrup , 2 there have been many clinical 
confirmations of the findings of these authors. The observations 
to be presented here illustrate some of the characteristics of the 
action of protamine insulin, zinc insulin and protamine zinc insulin 
which are revealed by their use in normal and depancreatized dogs. 

Methods. The protamine insulin used in the experiments to_be described 
was very kindly supplied by the Connaught Laboratories of this University 
through the courtesy of Drs. D. A. Scott and A. M. Fisher. The protamine 
used was prepared from the testes of a species of Pacific salmon — “Onchor- 
hynchus tschawytscha.” The insulin was made up in a concentration of 
40 units per cc. to which the protamine was added in the proportion of 
0.8 mg. per 100 units of insulin. The amounts of zinc which were added to 
the insulin and to the protamine insulin will be described later. 

Blood-sugar estimations were made upon venous blood by a modification 
of the Shaffer-Hartmann method. Sugar values were determined upon 
urine samples by diluting 1 cc. urine 200 times and making estimations 
upon 5 cc. aliquots by the modified Shaffer-Hartmann method. 

Female dogs were depancreatized for use in these experiments by means 
of a one-stage operation under ether anesthesia. No experiment was carried 
out on these animals until at least 2 weeks after pancreatectomy. During 

* A preliminary report of these results was presented by one of us (R.. B. Iv.) at 
the Annual Meeting of the Society for Clinical Investigation, May, 1936, and pub- 
lished in the Journal of the Society (J. Clin. Invest., 15, 450, 1936). 
vol. 194, no. 2. — august, 1937 
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the period of experiment, the animals were fed a constant daily diet con- 

fn the Vm 0Wm l T h an , d d /\1 ded 2 or 3 f e«h'ng5 as indicated 
ir the text 400 gm. beef muscle (all visible fat removed), 200 gm. beef 

pancreas, 50 gm. cane sugar, 25 cc. tomato juice, 2 cc. cod-liver oil. To 
this diet in the later experiments 5 gm. of powdered yeast (Mead Johnson) 
were added. 


. Protamine Insulin in Normal Dogs. The effect of protamine insulin 
in various doses upon the fasting blood sugar of normal dogs 
illustrates very well the prolonged action of this compound. Experi- 
ments were carried out upon the same normal dog at intervals of 
not less than 5 days. During the time between experiments the 
animal was fed a diet of dog biscuits and meat scraps. On the day 
before an experiment, 17 to 18 hours prior to the injection of the 
insulin on the following morning, the dog was given a meal of .lean 
beef and was then fasted until the end of the experiment. Water 
was provided ad libitum. The insulin was injected subcutaneously 
at or about 9.00 a.m. and blood sugars were determined at various 
intervals. 



The results charted in Figure 1 illustrate the effect upon the blood 
sugar of a dose of 1 unit per kilogram of body weight of protamine 
insulin and of a similar dose of regular insulin. The effect of the 
regular insulin persists for about 0 hours whereas m the case of 
protamine insulin the blood sugar did not return to normal until 
18 hours after injection. The difference in the rate of fall is also to 
be noted, that following protamine insulin being considerably slower 

than that produced by regular insulin. . . 

In Figure 2 the results of various doses of protamine insulin upon 
the blood sugar of a normal fasting dog are shown. There is a marked 
difference in the amount of protamine and regular insulin which can 
be tolerated by a normal dog without demonstrating a hypoglycemic 
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reaction. In these experiments a dose of 2 units of regular insulin 
per kilogram of body weight produced convulsions whereas 4 units 
of the protamine preparation per kilogram was the smallest amount 
required to elicit a hypoglycemic reaction. 

When hypoglycemic reactions occur following the administration 
of protamine insulin they usually appear many hours after the injec- 
tion. In the experiments, the results of which are depicted in Figure 2, 
the reaction following the injection of 4 units of protamine insulin 
per kilogram did not take place until 28 hours after the insulin had 
been given. 


NORMAL FASTING- DOG 



Up to a point the effect of increasing the dose of protamine insulin 
is seen to be that of prolongation of its action rather than a further 
depression of the blood sugar. It is extremely interesting that the 
blood sugar can be depressed for such long periods of time without 
the development of hypoglycemic reactions. In one experiment, 
it is to be noted that tlje blood sugar remained at a low level for 27 
hours with no more evidence of hypoglycemia than a slight dis- 
inclination on the part of the animal to move about actively. 

It has been noted in confirmation of the results of the Danish 
investigators that there is no appreciable difference between the 
effects of regular and protamine insulin upon the blood sugar when 
the insulin is administered intravenously. 

. Protamine Insulin in Depancreatized Dogs. The glycosuria and 
blood-sugar levels have been observed in depancreatized dogs re- 
ceiving the two types of insulin. 

Studies on Glycosuria in Depancreatized Dogs. Observations on 
4 female depancreatized dogs were carried out to determine the 
extent of the glycosuria when the animals were receiving similar 
doses of regular or protamine insulin. The diet and amount of 
insulin were maintained at a constant level. The insulin was 
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ffif.-itr* d ^! y at ' 9 - 00 a - m ' ! feedi ”« s were «»’“ »* 

10.00 A.M. and 4.00 p.m. . TJie urine was collected in 24-hour speci- 
mens without catheterization. P 

Table 1 shows the results obtained from these experiments The 
urinary sugar values represent the daily average for 7-day periods, 
ine marked diminution in glycosuria when protamine insulin is 
being given is obvious. 


Acetone appeared in traces in the urine during the period in which 
regular insulin was administered, but was absent during the period 
of treatment with protamine insulin. 


Table 1. Glycosuria in Depancreatized Dogs with Regular and Protamine 
Insulin (One Dose Daily). 


Dog. 


“M” 

“R” 

“P” 

"B” 


Regular insulin. 


Protamine insulin. 


Dose of insulin 
(units) 

9.00 A.M.), 

. . 17 

. . 26 

. . 34 

. . . 30 


Sugar excretion 
. fern-) 

(daily average 
7 days.) 

40.9 

13.2 
56.1 

45.3 


Dose of insulin 
(units) 
(9.00 A.M.). 

17 

26 

34 

30 


Sugar excretion 
,, Jem-) 
(daily average 
7 days). 

1.0 

1.7 

5.6 

2.7 


Studies on Blood-sugar Lewis in Depancreatized Dogs. One of 
the most dramatic effects of protamine insulin is its ability to main- 
tain a normal level of blood sugar in a depancreatized dog which is 
receiving only one dose of the preparation daily. This is quite 
impossible with regular insulin. The use of protamine insulin in 
this manner was suggested by the findings in normal dogs in which 
the blood sugar was found to remain at subnormal levels for 24 
hours or longer after one injection of protamine insulin. 

The results of one experiment are given in Figure 3. In this graph 
the blood-sugar levels of a depancreatized dog throughout a 24-hour 
period following one dose of regular insulin and a similar dose of 
protamine insulin are shown. The insulin was given at 9.00 a.ai. 
followed by feedings at 9.80 or 10.00 a.m. and at 4.00 VM. The 
periods depicted, in each case, followed after several days of similar 
treatment, so they are representative of the condition of an animal 
which had been stabilized on the particular routine employed. 

The high fasting level of the blood sugar with regular insulin is to 
be noted. There is a rapid fall to a low value and subsequent return 
to a high level by the end of 24 hours. This demonstrates the rapid 
onset of action of regular insulin with failure to control the blood 
sugar for a period longer than 6 to S hours even with large doses. 
With protamine insulin a much more constant level of blood sugar 
is obtained. A low fasting blood sugar occurs in the morning, to be 
followed by a slight rise after the morning feeding. The afternoon 
feeding produces no effect upon the blood sugar and a normal fasting 

level is obtained on the following morning. . 

Similar experiments have been performed m which feedings nave 
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been given at approximately the same intervals as adopted by human 
subjects. There were no essential differences in the results. 


DEPAN CREATIZED DOG 



Zinc Insulin in Normal and Depancreatized Dogs. Scott and 
Fisher 3 reported that the addition of zinc salts to insulin prolonged 
the hypoglycemic effect of this hormone in rabbits. Their findings 
have been confirmed in normal and depancreatized dogs. 

The zinc insulin used in these experiments was very kindly sup- 
plied by Scott and Fisher. It was prepared by the addition to 
regular insulin (40 units per cc.) of zinc chloride to make a con- 
centration of 9 mg. zinc metal per 100 units. 

Figure 4 represents a comparison of the hypoglycemic effect of 
regular and zinc insulin in a normal dog. The effect of the regular 
insulin is complete in 5 hours, while that of the insulin to which the 
zinc has been added continues for 19 hours. The onset of the de- 
pression of the blood sugar in the case of the zinc insulin is very slow 
compared to that of either regular or protamine insulin. 

Figure 5 illustrates the results of experiments designed to com- 
pare the action of zinc insulin and regular insulin in a depancreatized 
dog. The blood sugar during the 24-hour period when one dose of 
regular insulin is given shows a marked “swinging” character, while 
that with zinc insulin is more constant. There is considerable rise 
during the period of feeding, but the blood sugar attains a normal 
value 24 hours later. The rise during the feedings is probably 
attributable to the slow onset of action of the zinc insulin. 


BLOOD su&ar(mg 0 /J ___ ^ I l °Q.p sugar(m&°/q) 
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Relation of Zinc to Protamine Insulin. In collaboration with 
Scott and Fisher and in extension of their work on rabbits, additional 
evidence of the importance of zinc in the protamine insulin com- 
pound has been secured. Preparations of insulin and protamine, 



FEMALE DEPANCREATIZED DOG- 



1'ic.uiu: o 


made bv these investigators by electrodialysis, were very nearly 
“ash-free ” When these substances were combined in a buflcrec 
solution a precipitate was formed not unlike that produced upon 
corabta tiol. of the mulct materials. However, open „„eet,o„ mto 
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normal dogs it was found that this “ash-free” compound did not 
possess the same ability to prolong the hypoglycemic action of 
insulin as did the cruder substances. The more prolonged effect 
was restored to the “ash-free” preparations by the addition of a 
very small amount of zinc chloride, in the proportion of 1 mg. per 
500 units of insulin. 

Figure 6 illustrates the results of one of these experiments. The 
first two curves show a comparison between the effects of regular 
insulin and regular insulin to which the small amount of zinc chloride 
has been added. The two curves to the right show the prolongation 
of action produced by the addition of the zinc chloride to the “ ash- 
free” preparations. The mechanism of this action is not as yet 
clear, but it is probable that zinc or a related metal is responsible 
in some manner for the moderately stable linkage between insulin 
and protamine. 


NORMAL FEMALE DOG-WT. 9.0-99 KG. 



TIME AFTER W JECTIOH(HOURS> 


Figure 6 

Experiments With Protamine Insulin Mixture With 15% “Free 
Insulin ” Present. In a previous experiment it was noted that there 
was a marked difference in the rate of fall of the blood sugar following 
the administration of protamine and regular insulin. This no doubt 
accounts for the postprandial rise of the blood sugar after the morn- 
ing meal, noted in the case of depancreatized dogs (Fig. 3) and in 
some clinical cases (Campbell, Fletcher and ICerr 1 ). 

It has been shown that protamine insulin usually contains little 
or no “free insulin” in the supernatant fluid after separation of the 
protamine-insulin precipitate. It is probable that the delayed fall 
of the blood sugar with protamine insulin is due to the slow liberation 
of insulin from the compound. If-, however, some “free insulin” 
were available the slow onset of the action might be avoided. 

Scott and Fisher have found that by reducing the amount of 
protamine in the mixture some of the insulin remains “free” and 
can be recovered from the supernatant fluid. Thus by using one-half 
the amount of protamine, i. e., 0.4 mg. protamine per 100 units, 
some 15% of the insulin remains uncombined. 
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^ Figure / tlie effect of this mixture upon the blood sugar of a normal 
dog is compared with that of regular insulin and protamine insulin 
containing the usual quantity of protamine (0.8 mg. per 100 units). 
All three preparations contained a small amount of zinc (1 mg. per 
500 units). It is seen that the rate of fall of the blood sugar during 
the first few hours corresponds very closely in the case of regular 
insulin and the “free insulin” mixture. The onset of action of the 
protamine zinc insulin is slower than is usually the case. The length 
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jf action of the preparation containing the “free insulin is slight Ip, 
less than that of the standard protamine zmc insuhn. ihere is 
considerable individual variation in the response of animals to these 

P1 ?nFiaure S S the ability of the preparation containing “ free insulin” 
to prevent the postprandial rise of the blood sugar is demonstrated. 
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The results depicted here show a comparison of the effects of the two 
preparations of protamine zinc insulin upon the blood sugar of a 
depancreatized dog to which three feedings of a mixed diet have been 
given as indicated. 

It is not yet possible, however, always to maintain a fixed amount 
of insulin free in the protamine insulin mixture. Variable results are 
therefore obtained. Some further work will be required before a 
preparation providing both free and combined insulin can be recom- 
mended for clinical trial. Further results of the use of this prepara- 
tion in depancreatized dogs will be reported shortly. • 

Discussion. The response of the normal dog’s blood sugar to an 
injection of protamine insulin reveals many points of interest. The 
long period of time during which the blood sugar is maintained at a 
fairly constant low level suggests that some mechanism such as the 
liberation of glucose by the liver is successfully combating the 
effect of the slowly released insulin. This effect may be produced 
by means of the secretion of adrenalin which is known to occur when 
the blood sugar reaches low levels. 

The greater tolerance of the normal dog to protamine insulin than 
to regular insulin without the occurrence of hypoglycemic reactions 
is demonstrated in one of the experiments. It has been shown that 
an animal will remain in an apparently normal condition even though 
the blood sugar is depressed to levels which are usually regarded as 
productive of signs of hypoglycemia, such as incoordination, 
unconsciousness and even convulsions. 

If it is postulated (1) that the signs of hypoglycemia are elicited 
when the sugar content of the fluid bathing cells of the central 
nervous system has been lowered to a certain level, and (2) that the 
lowering of blood sugar is due, in. part, to utilization of sugar by the 
tissue cells generally, a rational explanation of the lower level of 
blood sugar at which the signs of hypoglycemia are observed with 
protamine as compared to regular insulin may be advanced. The 
sugar content of the tissue cells (and that of the fluid bathing them) 
will always be lower than the blood-sugar level. This discrepancy 
will be greater when sugar is being used rapidly under the influence 
of insulin which is quickly absorbed (i. e., the blood sugar will be 
higher when the critical level of sugar in the cells of the central 
nervous system is reached) than when the tissue cells are stimulated 
less vigorously by insulin which is absorbed much more slowly. 
Under these latter conditions, when the concentration of the ab- 
sorbed insulin hi the blood and tissues is presumably lower than when 
regular insulin is used, the blood sugar will follow more closely the 
fall in tissue sugar and will, therefore, be lower when the critical 
level in the central nervous system is reached. 

While fewer hypoglycemic reactions are observed in depan- 
creatized dogs treated with protamine insulin than with regular 
insulin, the reaction produced by the slowly absorbed compound is 
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much more prolonged and much more difficult to alleviate. In 2 
cases we have not been able successfully to combat the effects of 
hypoglycemia (which developed during the night and was therefore 
untreated for perhaps 8 to 10 hours) by the intravenous administra- 
tion of dextrose. While the blood sugar was maintained at a high 
level by this treatment the animals continued to exhibit signs 
suggestive of a lesion of the central nervous system. They became 
progressive!}" weaker and died about 48 hours after the first signs 
v ere noticed. While there is no doubt that the hypoglycemic 
reaction could have been completely alleviated if it had been 
promptly treated, it would appear that it is much more dangerous 
to postpone treatment of hypoglycemia resulting from the use of 
protamine insulin than that produced by regular insulin in compar- 
able doses. When very large doses of regular insulin are used and the 
hypoglycemia is not treated for from S to 10 hours the situation is 
similar to that observed with protamine insulin. 

Very little further comment on the effect of zinc insulin or of 
protamine zinc insulin in depancreatized dogs is required. It 
should be noticed that the contrast between the protamine insulin 
and protamine zinc insulin has been produced by the use of prepara- 
tions of protamine and insulin in which the ash content lias been 
greatly reduced. While some preparations of protamine insulin 
may contain such amounts of zinc or related metal that the addition 
of more metal is without pronounced effect on the duration of the 
antidiabetic action, this is frequently not the case. Protamine zinc 
insulin preparations are much more stable than the protamine insulin 
complex without added zinc (Scott and Fisher 3 ). 

The use of protamine insulin in depancreatized dogs has made 
possible experiments in which there is presumably a fairly regular 
liberation of insulin tliroughout the 24 hours. It is possible that 
further investigations on the action of insulin will be facilitated by 
the use of this compound. 

Summary and Conclusions. The duration of effect of protamine 
insulin and regular insulin upon tire blood sugar of depancreatized 
dogs has been compared. The rate of fall of the blood sugar with 
regular insulin is much greater than that with the protamine com- 
pound. The duration of the action of protamine insulin is much 
greater than that of regular insulin. The blood sugar of the normal 
dog mav be maintained at a low level for much longer periods with- 
out production of the hypoglycemic reaction than is possible when 

regular insulin is used. ' . 

One dose of protamine insulin daily m depancreatized dogs is 
sufficient to keep the animal approximately sugar free. When the 
same amount of regular insulin is used in one dose there is a 'er\ 


heavy glvcosuria. „ . , , 

Tiie relatively steady level of blood sugar m depancreatized dogs 
with one dose of protamine insulin a day is in marked contrast with 
that observed when one dose of regular insulin is used. 
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Zinc insulin administered subcutaneously to dogs is apparently 
not readily absorbed but its action persists for prolonged periods. 
Additional evidence of the effect of zinc on the combination of 
protamine and insulin is presented (confirming Scott and Fisher). 

The results of preliminary experiments, in which protamine zinc 
insulin mixtures containing some “free insulin” were used, are 
described. This preparation exerts a rapid effect which may also be 
almost as prolonged as that of similar mixtures which contain no 
“free insulin.” 

We are indebted to our colleagues, Dr. D. A. Scott and Dr. A. M. Fisher, for 
their kind cooperation. Some of the more recent experiments have been carried 
out with the help of Mr. E. A. Dobson. 
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INVESTIGATION ON VOLUNTEERS INFECTED WITH THE 
INFLUENZA VIRUS. 

By A. A. Smorodintseff, M. D. Tushinsky, 

A. I. DROBYsnEvsKAYA, A. A. Korovin, 

AND 

A. I. Osetroff, 

LENINGRAD, U.S.S.K. 

(From the Department of Bacteriology, Pasteur Institute of Epidemiology and 

Bacteriology.) 

In order to determine the role played by the influenza virus in 
the etiology of epidemic influenza it is essential to study the infec- 
tivity of this virus for man under experimental conditions. If 
direct inoculation of the virus into human beings caused a disease 
which possessed the clinical, immunologic and epidemiologic char- 
acteristics of influenza a convincing argument in favor of the virus 
theory would have been presented. 

The first attempts to infect man with the influenza virus were 
carried out by Andrewes, Smith and Laidlaw. 1 Two hospitalized 
volunteers were inoculated intranasally with 2 cc. of a filtrate of 
the respiratory tract washings from infected ferrets. Neither 
volunteer developed symptoms of influenza. Since blood sera 
obtained from the 2 patients, even before the attempted infection, 
contained neutralizing antibodies for the influenza virus, the nega- 
tive results were regarded by the authors as being due perhaps to 
the insusceptibility of both volunteers to influenza. Other possi- 
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bUities considered to explain the failures were that ferret-passage 
may have attenuated the virus for man or that, as in the case of 
swine influenza, clinically characteristic human influenza may result 
only when the virus is accompanied by a second organism. 

Experimental. _ During the period April to October, 1936, we 
conducted experiments in which human volunteers were inoculated 
either with the virus isolated during the last outbreak of influenza 
in Leningrad 2 or with the WS strain kindly sent to us from London 
by Andrewes, Laidlaw and Smith. 

Materials and Technique of Inoculation, The total number of volun- 
teers inoculated with the virus was 72. We also observed as a control group 
12 persons inoculated with lung suspensions of normal mice. Forty-three 
of the volunteers were hospitalized for 15 to 20 days for clinical and labora- 
tory investigation in the Therapeutic Clinic of the First Leningrad Medical 
Institute (Director, Prof. M. D. Tushinsky), and 29 in the contagious ward 
of the Central Military Hospital. 

The method of inoculation was by inhalation of atomized suspensions, 
as in our previous investigation with Pfeiffer’s bacillus. 3 

The material for inoculation in all experiments consisted in a 10% sus- 
pension of the lungs of white mice which had been infected intranasally 
with a lethal dose of the virus adapted to ferrets and mice. Mice furnishing 
virus were killed 2 days after inoculation. As our investigations have shown, 
the lungs at this stage are particularly rich in virus, 1 cc. of a 10% suspen- 
sion containing 10 5 to 1G 8 minimal lethal doses for mice. Only those lungs 
were selected for experimental purposes which on bacteriologic test 
showed no more than 5 saprophytic microorganisms to l/20th part of the 
lung (*. e., 100 bacteria in the entire lung). Some of the lungs (20 to 30%) 
were bacteriologically sterile. After careful trituration of the selected lungs 
with 10 volumes of physiologic saline in a mortar with sterile sand, 5 minutes’ 
shaking with beads, and slight centrifuging, a homogeneous suspension was 
obtained for use in ino culation . 

For inoculation by inhalation, the face of the volunteer was covered with 
a mask of the type used for ether-chloroform anesthesia, through the opening 
of which was passed the end of the outlet tube of a glass atomizer. In some 
of the later experiments, inoculation was carried out by means of a gas 
mask, the crimped tube of which was fastened to a small chamber in winch 
the atomizing was effected. Into the glass atomizer were poured 10 to 15 cc. 
of the virus suspension. Air from an electric air-pump reduced the suspen- 
sion into fine droplets which were introduced as a vapor into the mask, 
from which it was inhaled into the respiratory tracts of the volunteers. 
Inhalations were carried out for 15 to 60 minutes, during which each volun- 
teer inhaled from 10 5 to 10 5 minimal lethal mouse doses of virus. 

Symptoms Developing After Introduction of Influenza Virus Into the 
Respiratory Tract. Clinically, the most typical signs and symptoms 

shown by inoculated volunteers were as follows: 

Hyperemia 0 f the nasal mucosa and edema of the turbinates, 
lasting from 4 to 10 days, was observed in 40% of the volunteers. 

In certain cases this was accompanied by slight cyanosis with dila- 
tion of the capillaries. In about 20% of the inoculated persons con- 
siderable exudation of mucus from the nose was observed, beginning 
on the second or third day after inoculation and continuing for o to 
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10 days. At first tlie exudate was clear; then it gradually thickened, 
turning into a viscous mucus, but rarely of a purulent appearance. 
Sometimes symptoms of hyperemia and dryness of the nasal mem- 
branes with crusts predominated. Subjectively this was expressed 
by an increase in the sensation of dryness in the nose and throat and 
by difficulty of nasal respiration. 

Three of the 72 volunteers suffered nosebleed. Hyperemia of the 
throat was noted in 28% of the cases, accompanied by a swelling of 
the tonsils, which in 2 cases developed into the signs and symptoms 
of follicular angina. In the larynx a slight hyperemia of the true 
vocal cords was occasionally observed, lasting from 1 to 5 days. 
The supra- and infra-orbital foramina were involved in 21 of the 
volunteers, as manifested by an irritation of the first and second 
branches of the trifacial nerve. 

General symptoms, in response to inhalation of the virus, were 
observed in about one-third of the volunteers, while about one-fifth 
(14 cases) showed a whole series of clinical reactions identical with 
the most constant symptoms of epidemic influenza. Within 4 to 18 
hours after inhalation the temperature rose to 37.5 to 39.0° C., with 
chills. The temperature reached its highest point within the first 
few days after inhalation and remained at this level, on the average, 
for 2 days. There was an acceleration of the pulse parallel to the 
rise in temperature. The experimental patients complained of 
headache, localized 'chiefly in the forehead, of rheumatic pains in 
the body and pains in the joints, cold in the head, or a congestion of 
the nose. In a portion of the patients we observed cough, pain upon 
moving the eyes, sleeplessness, liquid stool, and, in one instance, 
vomiting. 

Abstracts of two representative cases follow: 

Volunteer P. (Chart I), aged 18, admitted to the Clinic on May 5, 1936, 
showed iio abnormalities in the internal organs or the upper respiratory 
tract. He was subjected on May 9 and 10 to repeated inhalations of the 
virus (2 inhalations of 15 minutes each). On May 11, 18 hoifrs after the 
second inhalation, he had a severe chill. The temperature rose rapidly to 
38.3° C. The patient complained of a severe headache in the region of the 
forehead, pain upon moving the eyes, rheumatic pains in the extremities 
and joints, cold in the head, and a slight, dry cough. He had a feverish 
appearance: red, shiny eyes and moist, reddish skin. The nasal mucosa 
contained a moderate quantity of clear mucus, and the throat showed slight 
hyperemia. The patient felt pain on pressing in the region of the supra- 
orbital fossa. Pulse 120. Heart and lungs normal ; tongue moist and coated ; 
abdomen soft and without pain. During the night of the 11th the patient 
was delirious; on the 12th his temperature fell to 37.8° C. There was pro- 
fuse^ perspiration. On the third daj r of illness, a considerable improvement 
set in. The temperature fell to normal. The headache and cold in the 
head continued. The nasal mucosa showed pronounced hyperemia but 
there was no exudation from the nose. Within a few days the headache 
ceased, and an exudation of thick mucus from the nose developed, which 
continued during the rest of the patient’s stay at the Clinic. The congestion 
and swelling of the nasal membranes gradually decreased. The hyperemia 
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of the throat disappeared 4 days after inhalation. A blood examination 
(Chart I) showed changes typical of epidemic influenza. The volunteer 
was discharged May 23. 

Chart I. 



Hyperemia and edema of the nasal mucosa and conchas 
Mucous discharge o! the nose 
Dryness of the nasal mucosa 
Hyperemia of the pharyngeal mucosa 
Headache 
Pain in the trifacial nerve l" branch 


Pain in the limbs 


Symbols : m» Morning 


e* Evening ; l* Content of leukocyte* in 1mm 5 (* 
*»3nha!alion of virus .. T.° * 


M — Mouse died in virus neutralization experiment. 

Q = Mouse survived in virus neutralization experiment. 

The second case presents complications of short duration. Clunker 
Sh M. (Chart II), admitted to the Clinic May 25, showed no abnormalitie. 
in the internal organs or upper respiratory tract, with « 
slight deformation of the nasal septum. The patien * J q„ 

30-minute inhalations of the influenza virus on the 29th an. ^ 31st. « Jn 
Tune 1 the day after the second inhalation, she complained 4 , ‘ i 

the regionof the forehead, congestion of 
Temperature 37.5° C., 

and the nasal membranes, edema o 1 • ’ f t j ]e } icar t, wea kencd. 

of crusts in the lower nasal passages. ruisc lJJ, ton o un d cr the 

Respiration was difficult, with dry, w i { nq : n n n June 2 tlie patient 

»ngt of «>0 Ti C S'S S Z,SnS £K» ni ZmltS p.ta 

felt worse. She complained oi pronountcu „ Snutum was 

Wool t.1,0 body. 

expectorated. Sjunptoms in the & ^ ?ection with 

The left lung under tl '^ g f rc t nrc i e( ] On the 3d, shooting pains under 
moist and dry rales. Stool was retar Temperature was 

the left scapula and increased coughing , verc i of the 

3S.G° C. Hyperemia of the W* to the left 
turbinates continued, hut lorten ing of the percussion tone, with a 

under the scapula there was a -” 0 “ ii]ta ° tion rcvc Alcd moist and crepitant 

«"■ s®” 1 ' rak " C!Sl prof,r ‘ 0 ” 
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and an intensification of the head cold were observed. Temperature was 
38.0° C. Hyperemia of the nose and edema of the turbinates were without 
change, but a small amount of thick mucus appeared. Membranes of the 
throat showed slight congestion and moistness. During the next few days 
the temperature fell to normal. The symptoms in the upper respiratory 
tract and lungs gradually disappeared. When discharged, the patient 
showed considerable exacerbation of the pain in the joints. Blood examina- 
tion indicated a distinct leukopenia coupled with a considerable increase in 
specific virus-neutralizing antibodies. 

Chart II. 


SkM. 



Symbol* : m Morning 


e- Evening ; L-Content of leukocytes inlmm 5 (* 
t? inhalation of virus T fl 


■ = Mouse died in virus neutralization experiment. 

□ = Mouse survived in virus neutralization experiment. 


The 12 persons in the control group, inoculated with suspensions 
of lungs from normal mice, exhibited no evidence of illness and 
remained clinically normal throughout the period of observation. 

The Blood Picture During Experimental Virus Influenza. White 
blood cell counts of all volunteers were taken 2 to 3 times before 
inoculation and 5 to 9 times during the course of the first few days 
after inhalation. 

Of the 72 volunteers, 25 (34%) reacted to inhalation with a de- 
crease in the white cell count to less than 6000 per c.mm. One- 
third of this group showed leukocytosis for one day, changing during 
the subsequent days to leukopenia . Leukopenia generally developed 
on the first to the fourth day after the first inhalation and continued 
for 3 to 5 days. In a considerable number of cases the intensity of 
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leukopenia was parallel with the development of the objective and 
subjective symptoms of illness. Only rarely was leukopenia the 
sole symptom pointing to an interaction between the virus and the 
human organism. Usually it was accompanied by other clinical 
manifestations. It should be emphasized that, in those patients 
showing distinct leukopenia, an especially pronounced increase in 
specific virus-neutralizing antibodies was observed. The white 
cell picture of volunteers with leukopenia was characterized (in 
absolute values) by neutropenia, lymphopenia, eosinopenia and 
monocytosis. 

Thus the blood picture of many of the persons inoculated with the 
influenza virus conformed exactly with that described for epidemic 
influenza (Jtiitimeyer, Naegeli). 

From the data of one of us (A.A.K.) obtained during the 1936 epidemic 
in Leningrad, leukopenia was a most constant finding in uncomplicated 
epidemic influenza. It was observed particularly often on the second or 
third day of illness, when it was extremely pronounced (up to 3000 per 
c.mm.). In approximately 20% of the patients with uncomplicated epi- 
demic influenza leukopenia was preceded by leukocytosis lasting for one 
day. After the fourth day of illness the leukopenia became less distinct, 
and on the 10th or 11th day the leukocyte count returned to normal. The 
leukocytic picture of uncomplicated epidemic influenza showed the follow- 
ing changes: 

1. Lymphopenia on the first 2 days of illness, disappearing by the 5th 
' day and changing during the next few days into a pronounced lympho- 
cytosis. 

2. Neutropenia, most distinct by the 5th day of illness, and returning to 
normal in 8 to 12 days. 

3. Eosinopenia, or a complete disappearance of eosinophils. _ 

4. Monocytosis in a considerable number of patients, especially during 
the first 2 days. The monocytes in the majoritj' of cases were atypical and 
in structure of the nucleus and protoplasm resembled histiocytes. 


Minor differences between the blood pictures of experimentally 
infected volunteers and naturally-occurring cases of influenza con- 
sisted mainly in a less extreme leukopenia and an absence of toxic 
and degenerative alterations in the neutrophils in the experimental 
cases. 

In the cases of 12 of the 72 volunteers the white cell count in- 
creased after inhalation of the virus. All volunteers of this group 
either had infective foci before inhalation (chronic inflammation 
of the accessory sinuses of the nose, chronic purulent otitis, abscesses 
on the fingers, etc.) or suffered some other complication after 
inoculation (angina, pneumonia, localized bronchitis, gumboil, etc.). 

In- the remaining 35 volunteers inhalation of the virus had no 
noticeable effect on the leukocyte count. 


Immunologic Changes in the Blood of Inoculated Voluntee^. 
for {he Quantitative Titration of Protective Antibodies In the "injontj o 
c-wes blood was drawn both before inoculation, and again 10 to dajs 
after inoculation, from each volunteer. Titrations of the vm.s-ncutrahz.ng 



osetroff: volunteers infected with influenza virus 165 


antibody content of both serum samples from each patient were conducted 
simultaneously. Samples of various dilutions of the serum were mixed 
with equal amounts of a suspension of the Leningrad virus. The final 
dilutions of the serum were 1 in 10, 1 in 50, 1 in 250 and 1 in 1250. The 
quantity of virus used was 0.05 cc. of a 1 in 400 dilution, corresponding to 
100 to 250 MLD for mice. After 30 minutes’ contact at room temperature 
each serum-virus mixture was introduced intranasally into 3 mice under 
ether anesthesia. All the mice succumbing after 5 to 10 days were autop- 
sied, and death was considered due to virus infection only in those cases in 
which the lungs showed 1 complete hepatization and contained but few 
bacteria. , 

Chart III. 

CONTENT OF VIRULICIDAL ANTIBODIES IN THE BLOOD OF HUMAN 

volunteers. 


FIRST GROUP.WITH TYPICAL CLINICAL AND HEMOTOLOGICA L 
SYMPTOMS OF INFLUENZA. 




SECOND GROUP, WITHOUT ANY ABNORMAL SIGNS 54, ' m 
AFTER INOCULATION WITH VIRUS , ii 




I 1 Absolute No. for various dilutions 

!■ Mortality of mice 

II J Total per cent 

■ = Mouse died in. virus neutralization experiment. 

□ = Mouse survived in virus neutralization experiment. 
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Tlie results of the investigation are given in Chart III. The virus- 
neutralizing antibody content of each serum is represented in the 
form of columns consisting of 12 squares divided into 4 groups, 
depending upon the dilution of the serum. Each black square 
represents the death of a mouse, and each ivhite square its survival. 
The data in the upper portion of the table (First group) was derived 
from 14 volunteers who developed clinically typical influenza with 
leukopenia following inoculation with influenza virus. The data 
in the lower portion of the table (Second group) represents the find- 
ings in the cases of 12 volunteers who exhibited no clinical evidence 
of influenzal infection as a result of inoculation with the virus. 

The results of the immunologic study indicate, first of all, that 
the development of the experimental disease by inoculated volun- 
teers is closely dependent upon the quantity of specific antibodies, 
in their blood before inoculation. Thus, in the group which showed 
distinct symptoms of influenza following inoculation, the concen- 
tration of protective antibodies in the blood before inoculation was 
extremely low; in a considerable number of these even the lowest 
dilution of serum failed to neutralize 100 lethal mouse doses of virus. 


On the other hand, the blood sera of the majority of the volunteers 
in the second group, who proved resistant to large doses of the mouse 
virus, showed a high content of specific antibodies even before 
inoculation. Serum dilutions of 1 in 10 in all cases, and dilutions of 
1 in 50 in a majority of cases (and some dilutions of 1 in 250) neu- 
tralized the dose of virus employed in the mouse protection tests. 

To summarize the neutralization experiments with sera obtained 
from volunteers prior to inoculation, 146 of 168 mice (87 %) receiving 
mixtures of virus and sera from susceptible persons (First group) 
died, while of 144 mice injected with virus and sera from non- 


susceptible volunteers only 59 (41%) died. 

A second fact, clearly shown by the data in Chart III, was that 
the virus-neutralizing antibody content of the sera of the majority 
of the volunteers was markedly increased following inoculation 
with influenza virus. This was especially true in the first group, 
showing clinical symptoms, and here 25 to 100-fold increases in the 
antibodv titer were usual. In isolated cases (Nos. 1, 2, 4) the quan- 
tity of antibodies after 2 or 3 inhalations of the virus reached excep- 
tionally high values: a serum dilution of 1 in 1250 still neutralizing 
100 MLD for mice of the virus. A distinct and consistent increase 
in the neutralizing antibodies in the sera of volunteers of the second 
"roup (resistant) after inoculation with influenza virus was also 
observed, though here the increase was less pronounced than that 
found in the first group. It is probable that in immune individuals 
the virus is too rapidly destroyed upon introduction into the respira- 
tory tract to elicit a maximal immunity response. _ 

These data permit one to conclude that inhalation of influenza 
virus, attenuated by protracted passage through ferrets and mice, 
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may be worthy of attention as a means of increasing the quantity 
of protective antibodies in human beings and perhaps also of enhanc- 
ing their resistance to a subsequent influenza infection. We are 
now accumulating information on the duration and intensity of the 
specific alterations in the blood of those subjected to inoculation, 
as well as developing methods for the active immunization of humans 
by means of inhalation of the virus. 

We should like to emphasize that the results of these immuno- 
logic studies obtained in human volunteers experimentally infected 
with the passaged influenza virus conform completely with the 
observations on uncomplicated influenza made during the time of 
the recent outbreak in Leningrad (1936). At that time we deter- 
mined that there was a regular and sharp increase in the concen- 
tration of specific antibodies in the blood of influenza convalescents. 
We demonstrated that, while the majority of investigated sera 
obtained from influenza patients during the acute stage of their 
disease failed to neutralize virus even in 1 in 10 dilutions, the sera 
of patients after convalescence were active in dilutions of 1 in 250 
and in rare cases even in dilutions of 1 in 1000. In other words, the 
concentration of influenza virus-neutralizing antibodies was in- 
creased 25 to 100-fold following an attack of influenza. 

Fate of the Inhaled Virus. The period of time during which influ- 
enza virus persists on the upper respiratory tract mucosa of inocu- 
lated volunteers has been studied. In these experiments throat 
washings, obtained from volunteers at various intervals after inhal- 
ation, were tested for virus by mouse inoculation. 

* Method. Various dilutions of the throat washings (1 to 1, 1 to 10, etc. to 
1 to 100,000) were introduced intranasally into white mice, three mice being 
used to test each dilution. After 6 days the mice which survived were 
killed and a 10 % suspension of their lungs was used for the inoculation of 
fresh mice. If the latter died of virus infection, it was concluded that the 
virus was present in the given dilution. The results of one of the experi- 
ments in this series are given in Table 1. 

Table 1. — Dilutions of the Throat Washings of 3 Volunteers Inoculated 
by a 30-Minute Inhalation of the Virus. 



1: 1 

un 

10'= 

10 

3 10’' 

Immediately after inoculation . 

■ + 

+ 

+ 

+ 

+ 

After 4 hours 

• + 

+ 

+ 


— 

After 24 hours 

■ + 

+ 


— 

— 

After 48 hours 

• + 

+ 

— 

— 

— 

After 72 hours 



— 

— 

— 

+ = Influenza virus present. 

— 

= Influenza 

virus 

absent. 


As shown in the table, the rather high concentration of virus 
immediately after inoculation diminished markedly within 24 to 48 
hours. It seems highly probable that the virus used to inoculate 
the volunteers had lost much of its original virulence for man as a 
result of its repeated passage through ferrets and mice. 

This rapid disappearance of the virus from the inoculated volun- 
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teers definitely agreed with the data of the immunologic studies 
upon the experimental cases. The higher the content of specific 
antibodies in the blood before inoculation the more rapid was the 
disappearance of the introduced virus. And, inversely, the longest 
persistence of the virus was observed in those volunteers having a 
low level of protective antibodies. 

Ihe low virulence of the passaged strain of the influenza virus 
may also account for the failure of the experimental disease to 
spread by contact to the surrounding personnel. This point, how- 
ever, requires additional confirmation through observations on 
people more fully susceptible to influenza, inasmuch as the present 
investigation was carried out immediately after the end of the 1936 
epidemic in Leningrad. 

The Effect of Inhalation of the Virus on the Bacterial Flora of the 
Throat. Bacteriologic investigations carried out on patients with 
uncomplicated epidemic influenza at the time of the last outbreak in 
Leningrad disclosed large numbers of pneumococci, Pfeiffer’s bacilli, 
catarrhal micrococci, and in many cases, also hemofytic streptococci 
in the throats of 32 patients during the first few days of illness. The 
highest concentration of these bacterial invaders was reached in the 
first 5 to 6 days. After convalescence (10 to 15 days after the onset 
of the disease) the average number of these microorganisms fell to 
a value one-thousandth or less of that observed during the first few 
days of illness. This suggested that the primary infective agent in 
epidemic influenza —probably a filtrable virus-lowers the resistance 
of the respiratory tract to such an extent as to permit the widespread 
multiplication of bacteria like the pneumococcus or Pfeiffer’s bacillus. . 
In consequence, there may be formed in the nose and throat a great 
reservoir of infective organisms, which play a decisive role in the 
development of the various complications of influenza. 

It seemed of considerable interest to determine whether such an 


activation of the secondary microorganisms took place in the cases 
of human beings experimentally inoculated with the virus. Re- 
peated bacteriologic examinations of 48 volunteers before inocula- 
tion and on various days after inhalation of the virus, .however, 
failed to reveal any quantitative or qualitative changes in the bac- 
terial flora of the upper respiratory tract in response to the introduc- 
tion of the virus. Even in the volunteers who reacted to inhalation 
with a whole series of symptoms very similar clinically to naturally- 
occurring influenza did we fail to observe a distinct .actuation of 
pneumococci, hemolytic streptococci, Pfeiffer s bacilli or catarrhal 
micrococci. This was true even in the cases in which these bacteria 
were present before inoculation. Tiie failure to note distinct activa- 
tion of the bacterial flora of the upper respiratory tract in the in- 
fected volunteers may have beeu due either to the quality ot the 
virus used in inducing the infections (passage of the virus m animals 
may have attenuated it for man) or to the low virulence of the 
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bacteria naturally vegetating in the upper respiratory tracts of most 
healthy people. 

On the basis of our experiments, we may conclude that the inhala- 
tion of large doses of influenza virus is relatively harmless since our 
volunteers showed either no distinct reactions or symptoms of only 
a mild influenza. These findings make it highly worthwhile to 
study further the possibilities of the use of inhaled influenza virus 
as a means of actively immunizing people against epidemic influenza. 

Summary. 1. About 20% of the 72 volunteers to whom large 
doses of the Leningrad virus or the WS virus of Smith, Andrewes 
and Laidlaw were administered by inhalation showed a series of 
clinical and hematologic changes conforming with the main findings 
in mild influenza. Considering the fact that only some of the volun- 
teers became ill and these with but a light form of influenza, it is 
evident that the inhalation even of large doses of the virus previously 
adapted to ferrets and mice is relatively harmless for humans. 

2. The development of the experimental illness was found to be 
closely related to the quantity of specific protective antibodies con- 
tained in the blood of the volunteers inoculated with the virus. All 
cases showing-clinical symptoms typical of influenza had a low value 
of virucidal substances before inoculation. The majority of volun- 
teers not reacting to the introduction of the virus showed large 
quantities of specific antibodies even before inhalation. 

3. A considerable number of the inoculated individuals reacted 
to inhalation of the virus with an increase in the quantity of neutral- 
izing antibodies in the blood. An especially large increase in the 
concentration of these virucidal substances (25 to 100 times) was 
noted in those volunteers showing the clinical symptoms of influenza. 
It is evident from this that inhalation by humans of the virus atten- 
uated by passage through ferrets and mice, is worthy of study as a 
method for decreasing the susceptibility of people to influenza 
infection.* 

4. Virus which has been adapted to the ferret and the mouse 
appears to have lost thereby its original virulence for man and to be 
incapable of further multiplication in the human organism. This was 
indicated by our observation that the influenza virus, introduced 
into the individual in the form of a suspension of the lungs of dis- 
eased mice, did not multiply in the mucosa of the respiratory tract 

* The suggestion that influenza virus be administered by inhalation as a prophy- 
lactic measure against epidemic influenza seems, for the present at least, a heroic 
recommendation. Our knowledge concerning the properties and activities of the 
virus is as yet incomplete, we know nothing concerning its possible fluctuations in 
virulence, and the complications to which it may give rise are unpredictable. Influ- 
enza is a notoriously variable and protean disease and until we have some under- 
standing of why, even in a given epidemic, it may manifest itself as an extremely mild 
illness in one individual and a rapidly deadly ailment in another, any method of 
immunization dependent upon actual infection, even with an apparently attenuated 
strain of virus, must be viewed yet as purely an experimental procedure and not 
applicable to widespread and general use. — Editor. 



1/0 SIMMONS: FEVER THERAPY IN THE ARTHRITIBES 

'and died off during the course of the first few hours after inoculation. 
It was also shown that an activation of the potentially pathogenic 
microorganisms (Pfeiffer’s bacillus, the pneumococcus, and the 
lemofj tie streptococcus), so common in cases of genuine epidemic in- 
iiuenza, did not occur in individuals inoculated by inhalation with 
large doses of the animal-passaged influenza virus. 

, J r ?.f l C . d , eeplj : f indebt . ed t0 Dr. Richard E. Shope for his interest in our work 
and his kind assistance in. revising the manuscript. 
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VALUE OF FEVER THERAPY IN THE ARTHRITIDES. * 


By E. E. Simmons, M.D., 

INSTRUCTOR OF MEDICINE, UNIVERSITY OF NEBRASKA, COLLEGE OF MEDICINE, 

OMAHA, NEBRASKA. 

P 

(From the University of Nebraska Fever Researcii Department, Bishop Clarkson 
Memorial Hospital, under diieotion A. E. Bennett, M.D.) 


Since the foundation, in November, 1934, of the University of 
Nebraska Fever Therapy Research Department, -now located at 
the Bishop Clarkson Memorial Hospital in Omaha, ire have treated 
172 arthritic patients, of whom this report covers SI cases. This 
department uses for the induction and maintenance of fever three 
Kettering hyperthermsf operated by a corps of specially trained 
nurses. 

Each patient is carefully examined before treatment to determine 
eligibility and tolerance for fever therapy, one requisite being that 
the patient must be a good surgical risk before submitting him to 
the high fever, 106 to 107° F., necessary in the treatment of gonor- 
rheal arthritis. The lower fevers, 103 to 104.5° F., used in the treat- 
ment of the other forms of arthritis, fortunately do not require such 
strict limitations. A careful history, complete physical examination 
with special emphasis upon locating focal infections, Roentgen rays 
of the sinuses, and of at least one of the affected joints, blood 
Wassermann test, blood sedimentation rate, complete blood, count, 
and urinalysis are done on each case in order properly to diagnose 
and classify the type of arthritis. 

All cases are under the supervision of an Arthritis Committee; 
which consists of four internists, an oto-laryngologist, an ortho- 


* Read before Midwest Clinical Society, Omaha, Nebraska, October 2(, 1930. 
f We are indebted to Dr. Charles F. Kettering, Director of General Motors 
Research Department, and Dr. Walter M. Simpson, Director of the Kettering Insti- 
tute for Medical Research, Miami Valley Hospital, Dayton, Ohio, for the loan of t 

TCntterinc Hvnertherms tised in our studies. • 

I F Lowell Dunn, M.D., Chairman; Lynn T. Hall. M.D.. F. W N.el.nus, M.D.. 
a ir V Simmons M.D. Internists; Delbert K. Judd, M.D., Oto-lnrj ncologis 1, 
Herman F. Johnson, M.D., Orthopedist; F. Lowell Dunn, M.D., Clinical Pathologis . 
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pedist, a roentgenologist, and a clinical pathologist. Various mem- 
bers of this committee carefully study each case and utilize all 
rational types of therapy for the various arthritides, but are primar- 
ily interested in evaluating the role of fever therapy in these diseases. 

Acute Rheumatic Fever. The excellent results obtained by fever 
therapy in the treatment of chorea interested us to try the same 
treatment in that most serious and incapacitating illness of the acute 
rheumatic fever triad, namely, acute rheumatic endocarditis; and 
to study our chorea patients carefully for evidence of complicating 
rheumatic endocarditis. 

To date we have treated 9 cases of acute rheumatic fever with 
endocarditis and have also observed the results of fever therapy in 
3 cases of chorea, which started primarily as rheumatic endocarditis, 
later developing typical chorea. The duration of the active state of 
acute rheumatic fever in these 12 cases ranged from 1 week to 9 
months. All had active rheumatic endocarditis, with clinical find- 
ings of valvular heart disease, fever, and laboratory evidence of 
activity, and 1 had complicating rheumatic pericarditis. The 
patients’ ages ranged from 7 to 40 years. 

The treatment of cases of acute rheumatic fever consists of 
maintaining a fever of 103 to 105° F., depending on the response of 
the patient, for a period of 2| to 4 hours. We feel that prolonged 
treatments of higher fevers are not well tolerated by these cases. 
The treatments are repeated every 3 or 4 days until the disease is 
improved or becomes inactive. 

Following is the report of a typical case with a good result: 

Case 1 . — A woman of 40 had rheumatic pains, low-grade fever, marked 
mitral stenosis in an active stage of endocarditis; and 6 weeks of almost 
total bed rest, large doses of salicylates, and supportive treatment had failed 
to improve or relieve fully the pain. She withstood the fever treatments very 
well, with no apparent heart embarrassment. After 5 treatments her pain 
was gone, she was free of fever, her leukocyte count was normal, and 
her sedimentation rate was much lower. She left the hospital at the end of 
22 days. 

Five similar patients with acute articular rheumatism and active 
rheumatic endocarditis, after an average of 5 fever treatments, be- 
came free of pain and fever and had laboratory findings indicative 
of a prompt return to the inactive stage of acute rheumatic fever. 
One of these patients had acute rheumatic pericarditis which, after 
becoming steadily worse under bed rest and large doses of salicylates, 
cleared up following 4 fever treatments. He left the hospital 20 
days after admission. 

The 3 following cases showed moderate improvement but less 
favorable results than the preceding 6. 

Case 1.— A man, with slight active endocarditis and severe pains previ- 
ously requiring opiates, left the hospital after two fever treatments with 
some remaining pains, but free of fever, with normal leukocyte count and 
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much slower sedimentation rate. When heard from a month later he was 
entirely free of pain and fever and in good health. His slight pain on dis- 
missal and a tonsillectomy which made it impossible to evaluate the results 
from the fever therapy classify him in the list of less successful cases. 

Case 2.— -A girl of 11 was seen 1 week after an acute exacerbation of acute 
rheumatic fever, with a moderate degree of mitral stenosis, a fever and rather 
intense joint pains and became after 3 fever treatments free from pain and 
fever, with normal laboratory findings. She remained free of symptoms for 2 
months and then had a recurrence of fever, acute endocarditis and rheumatic 
nodules, which required 4 months of bed rest to clear up. Although she 
responded well to fever therapy, her early relapse proved disappointing. 
Her case may well have deserved more treatments. 

Case 3. — A girl of IS with very painful joints, low-grade fever, systolic 
murmur over apex transmitted to axilla, and incapacitated for 9 months, 
after 9 fever treatments was improved enough to return to school this fall. 
She has had moderate relief, more than with any other type of treatment, 
but not an entire relief of symptoms. A longer subsequent period'is neces- 
sary in order fairly to evaluate her treatment. 

In our group of chorea patients we found 3 cases which had 
started as acute articular rheumatism with endocarditis, later de- 
veloping chorea. These patients ran low-grade fever and had the 
laboratory and auscultatory heart findings of active rheumatic 
endocarditis. Their ages ranged from 9 to 10 years, and the duration 
of the disease ranged from 2 weeks to 4 months. All of these patients, 
following an average of 9 fever treatments, became free of choreic 
manifestations, fever and pain; and their laboratory findings indi- 
cated that they were in an inactive stage of rheumatic fever. One 
has remained for over 1 year in excellent health and free of all evi- 
dence of active rheumatic disease, including the heart murmur. 

Thus, in 9 cases of acute rheumatic fever with endocarditis, 6 
became inactive in a relatively short period, an average of 24 days. 
The 3 cases of chorea with rheumatic carditis observed became 
inactive in an average time of 46 days; this longer period was due to 
treatments, in the beginning of our work, spaced at only weekly 
intervals. In the series, 75% have become inactive, free from pain 
and fever after an average of 7 fever treatments. In the remaining 
25%, it is possible that additional treatments would have produced 
more favorable results. 

Because of the small number of patients who have come under our 
observation and the short time that has elapsed since treatment, v c 
cannot form definite conclusions. In rheumatic fever it is especially 
hard to determine what effect artificial fever has on the grca 
tendency for relapses of activity to occur. We hope in the future o 
determine whether this type of therapy will prevent such recur- 
rences of activity. But even though some patients may con mue 
to have relapses after artificial fever therapy, we believe it • P 0SSI ' e < 
by shortening the duration of each period of activity, to reduce 
minimum the damage to the heart. , , - 

In consulting the literature we find reports 6 ’ 11 ' 1 on results 
ficial fever therapy produced by various vaccines, serin 
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foreign proteins in treatment of acute articular rheumatism —with 
apparently good results. We can find only two reports on the results 
of artificial fever therapy, mechanically produced, in the treatment 
of acute rheumatic fever with endocarditis per se, uh ’ c but there are 
numerous reports on the results in the treatment of chorea. 3 ' 7 ’ 9 
Some of these authors comment on the fact that chorea patients 
with endocarditis tolerate the treatments very well, and that there 
is no apparent heart damage from fever therapy. Some state that 
they believe the rheumatic and endocarditic phase may be slightly 
benefited, 8 but this feature of the disease, for the most part, has 
only been casually observed, because observers were primarily 
interested in the outcome of the chorea. Barnacle, Ewalt and 
Ebaugli 1 report 13 cases of chorea, 8 of whom had a complicating 
rheumatic endocarditis. An analysis of their report definitely shows 
that the rheumatic endocarditis was improved in 6 of the 8 cases. 

Conclusion. When we take into consideration the chronic nature 
of rheumatic fever, the serious heart complications, the lack of any 
•recognized therapy other than prolonged bed rest, supportive 
measures, and climatic changes, we believe that artificial fever 
therapy provides sufficient promise to justify further trial. The 
results obtained in chorea, one phase of this disease, justify this 
attitude. We feel from our limited observations that the marked 
relief seen in such a short period of time in 75% of our cases is a 
great improvement over any other type of therapy now used, and 
should encourage others to try this type of treatment and report 
their results. 

Gonorrheal Arthritis. Out of 32 cases of gonorrheal arthritis 
treated in our fever therapy department, we have selected 23 with 
adequate diagnostic and follow up work from which to draw con- 
clusions. There were 15 males and 8 females, with ages ranging from 
19 to 50; the duration of the disease was from 4 days to 1 year. • 

The fever treatment in these cases consisted of 6 hours of fever of 
106 to 107° F., repeated every 3 to 5 days, according to physical 
condition of the patient; the usual maximum was 25 hours. 

Of these 23 eases, 15 (65%) were cured during the time they re- 
ceived treatments. We classifv as cured those cases" in'.which there 

i 

was a complete cessation of pain and an absence of evidence of 
active inflammation, though not necessarily a complete return to 
normal function in the affected joints. Several with complete or 
almost complete ankylosis had only a great improvement of move- 
ment in the affected joints, with 50 to 75% of normal range at the 
end of treatment. Of the 15 cured cases, all of whom had other 
manifestations of gonorrheal infection, it was possible after fever 
therapy to get positive urethral smears in only 2. These 2 cases 
were entirely pain free and had no other evidence, subjective or 
objective, of their gonorrheal arthritis. There were 4 cases (17%) 
with marked improvement. Although these patients were greatly 
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improved, they still had a little pain on motion or a slight degree of 
swelling m the affected joints. Three cases (13%) received only 
slight improvement from their treatments. Only 1 case (4%) 
received practically no benefit, easily attributable to insufficient 
treatment. 

" Tlle cases that were cured received an average of 25 hours of 
fe\ er between 106 and lOi 0 F., those markedly improved received 
an average of 27.8 hours, the cases with slight improvement received 
onlj^ 8.5 hours, and the unimproved case only 7 hours of this same 
elevation of fever. 

In examining our records, contrary to the experience of others, 6 - 10 
we were unable to determine any factors that might indicate the 
t.VP e of result to anticipate, with the exception of those cases having 
exostosis of the os calcis. The duration of the disease in the cured 
group ranged from 4 days to 7 months, in the markedly improved 
group from 4 days to 6 months, in the slightly improved group from 
2 weeks to 1 year, and in the unimproved case the disease was of 
only 4 days’ duration. There were no definite clinical or laboratory 
findings that were of benefit in prognosticating the end result other 
than the cases with spurs of the heel (os calcis), which required more 
hours of sustained fever to become pain free. 

Apparently the only criteria for cure of this type of arthritis are 
the subjective and objective findings in the affected joints, disre- 
garding positive smears for the gonococcus. Most of the treated 
cases continued to improve for some weeks after the termination of 
fever therapy. 

Thus, 82% of the cases treated were either cured or markedly 
improved; the other 18% did not receive enough fever therapy to be 
of value. 

An analysis of all of these findings would indicate that our slightly 
improved cases and the unimproved case received insufficient fever 
therapy to get a good result. It would seem that a minimum of 25 
hours of fever between 106 and 107° F., the average amount of fever 
in cured cases, is necessary before drawing adverse conclusions in 
the individual case. Indeed, when a case difficult to classify is seen, 
and the patient does not show marked benefit from fever therapy, 
a more careful examination often discloses that we are dealing w ith 
chronic infectious arthritis that also has a focus of gonococcal 
infection. 

Our experience has also shown us that the cases with rather sc\ ere 
deformities require adequate orthopedic measures as well as fever 

therapy. „ . , , . ... 

Conclusion. It is our belief that artificial fever therapy is the 
best treatment now available for gonorrheal arthritis. Most 
patients, unable to move on account of severe pain, are practically 
free of pain after one session of fever. The greatest advantage is 
probably the rapidity with which a favorable result is obtained, thus 
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greatly shortening a disability that usually is quite prolonged, and 
preventing the development of permanent deformities. When these 
cases are treated by fever therapy at the onset of the disease, the 
majority are cured before any deformity results. 

Atrophic Arthritis. Since chronic infectious, atrophic, rheuma- 
toid arthritis has been so resistant to treatment, it is natural that 
we should see more cases of this type in our fever therapy depart- 
ment than of other types of arthritis. Due to the fact that these 
individuals have tried so many types of therapy without benefit, 
and because of the extreme discomfort and disability they suffer, 
they naturally are anxious to try any new type of treatment that 
may be’ of behefit. After reading the reports of various observers 
concerning results in the treatment of this type of arthritis and the 
small percentage of patients that were benefited, 4 we concluded that 
fever therapy in itself would not be of great benefit to this group. 
We believe atrophic arthritis is a disease of the entire body, of which 
the joint manifestations are only a part, and that in order to benefit 
these cases the general condition of the patient is of more importance 
than any type of treatment directed toward the joints themselves. 
Most of these patients show evidence of active infection, such as 
leukocytosis, mild fever and increased sedimentation rate; many 
show a marked secondary anemia, loss of weight and muscular 
atrophy— evidence of vasomotor instability and various nervous 
manifestations. Therefore we have used fever therapy in this group 
largely as an adjuvant to other types of treatment. 

To date we have treated 82 cases of atrophic arthritis with fever 
therapy in combination with other forms of therapy. Of this group 
there were only 36 cases with definite diagnostic criteria, plus 
adequate follow-up data for a period of 6 months or longer; 11 were 
males and 25 females. Their ages range from 15 to 66 (average 40.7). 
The duration of the disease was from 4 months to 18 years (average 
5.7). There were all types of involvement, the severity of which 
ranged from simple monoarticular involvement to complete dis- 
ability. The average number of hours of fever above 103° was 
22.4. The results obtained were graded according to clinical results, 
based on relief of pain, relief of stiffness and relief of swelling and 
deformity of affected joints. In this group we found our results as 
follows: 



None. 

Slight. 

Moderate. 

Marked. 

Relief of pain. .... 

22 

11 0 

25.0 

42 

Relief of stiffness 

22 

0 

25.0 

53 

Relief of swelling and deformity 

33 

19.4 

16.6 

31 


We furthermore tabulated our results under the heading of im- 
provement of general condition, including laboratory as well as 
clinical data to support this conclusion. The laboratory data in- 
cluded an elevation in the red blood cell count after treatment in 
those that had showed a moderate or marked anemia, a decrease in 
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the blood sedimentation rate, the disappearance of febrile reactions 
and a decrease in the white blood cell count. The clinical good re- 
sults were evaluated according to the general wellbeing on the part 
of the patient, a decrease in the amount of disability, and an increase 
in weight in those who were underweight. We were able to show in 
these cases an improvement in 78% of all the patients treated. 

Practically all of the cases which were treated had formerly 
availed themselves of all the ordinarily accepted types of therapy, 
such as rest, internal medication, vaccines, visits to hot springs, 
massage, diathermy, and various other types of therapy. In all the 
cases seen in our department, after careful examination and 
Roentgen ray studies, 81 % of these cases had already had all demon- 
strable foci of infection eradicated. 


The adjuvant treatment consisted of iron or liver therapy or- both, 
for those with anemia, some form of salicylates to relieve pain, high 
vitamin and high caloric diets for those patients who were under- 
weight, limited diets with an attempt to reduce weight in those that 
were overweight, the administration of various vitamins in the form 
of cod liver oil, viosterol, yeast tablets or concentrates of A, B, and 
D vitamins. A small group of patients were put on large doses of 
vitamin D, i. e., up to 200,000 units a day, and the fever treatments 
were given in groups. Four to 6 treatments at 103 to 104.5° F. 
were given at 5 to 7-day intervals. Following a rest period of 6 to 
10 weeks, patients were given another group of fever therapy treat- 
ments if unimproved. 

Of the cases that were treated by fever therapy the percentage of 
those with severe deformities was very high, and we soon learned 


that one of the most important treatments in this type of disease 
was the correction by orthopedic measures of existing deformities; 
and the prevention of deformities in those cases that had none. We 
feel that this phase is one of the most important in the treatment of 
this type of arthritis. We also found that daily massage of the 
atrophied muscles was very essential and very helpful. The best 
results were obtained in those cases which presented themselves 
in the poorest physical condition; that is, cases with marked anemia 
and extreme underweight showed very marked improvement from 
treatment of anemia and increasing the weight by dietary measures 
and the use of insulin. By improving the general condition of the 
patients, we also improved their ability to tolerate the discomforts 

of this disease. . . . , , 

Conclusion. We feel that artificial fever therapy is of considerable 
value as an adjuvant in the treatment of chronic atrophic arthritis; 
that it decreases general disability and swelling of the a fleeted joints 
in a large percentage of eases; but that it is only an adjuvant and 
that the prime consideration in all cases is the additional treatment o 
the patients’ general condition, together with proper orthopedic 
supervision and correction when necessary. In order ultnnately 
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to evaluate the role of fever therapy, a larger number of patients 
must be studied over a much longer period of time than has been 
possible thus far. 

Hypertrophic Arthritis. If we accept that hypertrophic arthritis 
is a degenerative rather than an infectious disease due to advancing 
age and strain on affected joints from overweight, occupation, 
trauma and like factors, it is not surprising that our results with 
artificial fever therapy are the most unfavorable of any of the 
arthritides. At present, 10 cases treated in our fever therapy de- 
partment have sufficient diagnostic and follow-up data to report— 
6 males and 4 females, the ages ranging from 38 to 75 years, and the 
duration of the disease from 1 to 30 years. 

The results reported in the literature by other groups were so 
devoid of promise 2,4 that all these patients were treated only after 
being advised of the very doubtful prospects of any permanent 
benefit. These cases were given treatments of fever of 103 to 105° F., 
the length of the treatment being 3 to 4 hours. Of this group 5 cases 
(50%) were not benefited; 1 (10%) was markedly improved; 
2 (20%) were moderately improved; and 2 (20%) were slightly 
improved. These figures represent the results some months after 
stopping fever therapy. Practically all cases were improved directly 
after the treatments, but this improvement was only transitory 
and the pains returned in a few days or a week. 

Conclusion. We think that fever therapy is of very little value 
in the usual uncomplicated case of hypertrophic arthritis. We 
believe, however, that those cases of hypertrophic arthritis aggra- 
vated by superimposed trauma or infection are quite often benefited 
by fever therapy. 

Summary. 1. Of 9 cases of acute rheumatic fever with active 
endocarditis, 6 became inactive in an average of 24 days, following 
an average of 5 fever treatments. Three cases of acute rheumatic 
fever with active endocarditis and complicated by chorea became 
inactive in an average of 46 days, following an average of 9 fever 
treatments. We think this is a marked improvement over any other 
type of therapy now used and justifies further investigation of this 
method of treatment. 

2. Of 23 cases of gonorrheal arthritis, 82% were cured or markedly 
improved after an average of 26.4 horns of fever maintained be- 
tween 106 and 107° F. We believe that a minimum of at least 25 
hours of fever of this elevation is necessary before concluding this 
therapy is a failure. It is the best type of therapy known to date, 
and should be instituted early. Orthopedic measures may be 
necessary. 

3. We believe artificial fever therapy is a valuable adjuvant, along 
with dietary, supportive, and orthopedic measures, in the treatment 
of atrophic arthritis. This combination of treatment was oFbenefit 
in 78% of patients treated. 
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4. Hypertrophic arthritis is benefited by artificial fever therapy 
only m those cases where there is a superimposed traumatic and 
infectious element. 

^Pe of arthritis, with or without an infectious element, 
we think that heat, the oldest known and most universally applied 
type of therapy, is a justifiable therapeutic measure. Other means 
of producing febrile reactions are not so efficiently controlled nor so 
safe, in our opinion, as mechanically induced fever therapy. The 
beneficial effects of fever therapy in the arthritides, with the possible 
exception 6f gonorrheal arthritis, are in all probability not solely 
bactericidal, but, rather the result of the beneficial effects of vaso- 
dilatation and increased immunologic response. 

6. Artificial fever therapy should be given only by physicians and 
nurses who have received adequate preliminary training. Such 
treatment is not adaptable to office practice. 
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STUDIES IN SYPHILITIC CARDIOVASCULAR DISEASE. 

I. Uncomplicated Syphilitic Aortitis: An Asymptomatic 

Condition. 

By Robert Wilson, Jr., M.D., 

LECTURER ON MEDICINE, MEDICAL COLLEGE OF TUB STATE OF SOUTH CAROLINA, 

CHARLESTON, S. C. 

There are few conditions in which early diagnosis is of greater 
importance than in syphilitic involvement of the cardiovascular 
system. The accomplishments of recent years that have been made 
in tlie specific treatment of syphilis, and especially in the technique 
of the therapeutic management of its cardiovascular complications, 
have rendered prompt institution of proper treatment of even greater 
moment than heretofore. The predilection of syphilis for the cardio- 
vascular svstem, its distribution through' vascular channels, and 
the premature and tragic consequences of syphilitic cardiovascular 
disease have long been known. Only recently, .however have ncle- 
nuate therapeutic methods been available, sufficiently effectne in 
their results to outweigh the dangers inherent m their use. Because 
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so much depends upon the stage of the disease in which treatment is 
begun, it is therefore of paramount importance that the diagnosis 
be established before an}' complications have arisen; that is, while 
the pathologic process is still one of an uncomplicated syphilitic 
aortitis. ' 

The recognition of syphilitic aortitis as a progressive pathologic 
process is necessary before its uncomplicated stage can be defined. 
Simple invasion of the aorta by the Treponema pallidum, is possibly 
universal in all untreated syphilitics. Actual demonstrable involve- 
ment, gross or microscopic, has been found in a large percentage of 
syphilitic subjects coming to necropsy, Warthin 6 reporting 90% in 
490 postmortem examinations, and Langer 3 maintaining that from 
70% to 80% of adult syphilitics show evidence of such involvement. 
From the stage of barely demonstrable involvement, gradual pro- 
gression may take place until the aortic valves are so distorted as to 
produce regurgitation; or the syphilitic aortitis may result in weaken- 
ing of the wall of the aorta with dilatation and aneurysm formation; 
or the proliferative process may so encroach upon the ostia of the 
coronary vessels that the circulation to the heart muscle is impaired. 
If, however, none of these three possibilities has occurred, and if 
the pathologic process is limited in its distribution to the aortic 
wall, the condition may then be regarded as an uncomplicated 
syphilitic aortitis. 

Recently, the various symptoms and physical signs ascribed to 
syphilitic aortitis have been reviewed by Moore, Danglade and 
Reisinger 5 in a study of the clinical records of patients in whom the 
diagnosis was established at autopsy. They have tabulated, in 
order of relative importance, the following criteria for the diagnosis 
of uncomplicated syphilitic aortitis: 1, Teleroentgenographic and 
fluoroscopic evidence of aortic dilatation; 2, a tympanitic, bell- 
like, tambour accentuation of the aortic second sound; 3, a history 
of circulatory embarrassment; 4, increased retromanubrial dullness; 
5, progressive cardiac failure; 6, substernal pain; 7, paroxysmal 
dyspnea. They further suggest that the presence of 3 or more of 
these symptoms and signs in a young adult syphilitic patient without 
mitral disease or hypertension is strong evidence for the diagnosis of 
uncomplicated syphilitic aortitis. These diagnostic criteria have 
been adopted by the Cooperative Clinical Group now engaged in 
the study of the treatment of syphilis, and are reported by Cole and 
Usilton 1 as those on which the diagnosis of uncomplicated syphilitic 
aortitis has been made in their patients. 

The physical signs enumerated above are incontestably those of 
syphilitic disease of the aorta and are all dependent upon aortic 
dilatation. On the other hand, the so-called characteristic symptoms 
of syphilitic aortitis are by no means indisputable and the validity 
of ascribing certain of these 'symptoms to a purely uncomplicated 
aortitis has been seriously questioned. Keefer and Resnik, 2 in a 
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review °f the clinical and necropsy records from the medical clinic 
oi the Johns Hopkins Hospital, found that in 24 cases of uncompli- 
cated syphilitic aortitis, not one had shown dyspnea on exertion,' 
paroxysmal dyspnea or signs of myocardial insufficiency. Every 
case of aortitis in which one or more of these symptoms were found 
had some additional factor to which the symptom was due— aortic 
insufficiency, aneurysm, myocarditis, hypertensive cardiovascular 
disease, or an organic obstructive lesion. More recently, in a study 
of 346 cases from the Brooklyn Hospital, Maynard and his associ- . 
ates ! conclude that myocardial failure appears only after the 
development of complications and that it is not due to an uncompli- 
cated aortitis. While these symptoms— the story of circulatory 
embarrassment, progressive heart failure, substernal pain, and 
paroxysmal dyspnea— have long been regarded as typical of 
syphilitic disease of the aorta and are to be found in the usual 
description of the condition, adequate explanation for them has not 
been advanced and reasonable physiologic mechanisms on which 
they might depend have not been suggested. A study of the 
symptoms of uncomplicated syphilitic aortitis therefore seems 
warranted in order to ascertain whether they depend on the aortic 
disease per se or upon other factors. 

Material and Methods. During the past 9| years, postmortem ex- 
aminations have been carried out on 1619 patients from the Eoper Hospital. 
This period has been chosen for study merely for the reason that adequate 
pathologic records are not available for autopsies performed previous to 
1927. Of this number, gross or microscopic evidence of syphilitic involve- 
ment of the aorta has been found in 211 cases (13%). The clinical and 
pathologic records of these patients form the basis of the present stud}’. 
Three complications of syphilitic aortitis have been recognized: 1, de- 
formity of the aortic valves with regurgitation; 2, thoracic aneurysm; 3, 
narrowing of the ostia of one or both of the coronary arteries bj’ the specific 
process. The remaining cases have all been considered as uncomplicated 
syphilitic aortitis. The incidence of the various symptoms in these different 
groups is shown in Table 1. 


Table 1. — Incidence of Symptoms in SvniiLiTic Aortitis. 



Total 

Dyspnea 
’ on 

PnroTj-smal 

Prccordbl 

Congestive 

heart 


cases.* 

exertion. 

dyspnea. 

pain. 

failure. 

With aortic insufficiency 

49 

49 

14 

10 

49 

13 

With thoracic aneurysm 

31 

24 

5 

7 

With narrowing of coronary 


20 


8 

15 

ostia - . • 

21 

5 

Uncomplicated syphilitic 
aortitis 

100 

44 

4 

5 

31 

Inadequate history . 

17 






* Thirteen patients had more than one of the complications of syphilitic aortitis, 
t. c., aortic insufficiency, aneurysm, or coronary involvement. 


In evaluating the symptoms of uncomplicated syphilitic aortitis, 
is first necessary to distinguish between those cases m winch the 
Edition ™curs alone and those in which it is assomted noth other 
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cardiovascular disease or with lesions which might give rise to a 
similar symptomatology. Myocardial insufficiency or congestive 
heart failure from any cause is characterized by dyspnea and evi- 
dence of circulatory embarrassment; in those conditions in which 
the greater strain has been thrown on the left ventricle, paroxysmal 
dyspnea is not infrequently present. Similarly, tracheal or bronchial 
obstruction by any intrathoracie tumor, or interference by pressure 
with the return flow of blood to the right atrium of the heart, will 
cause like symptoms. Because of this, it is essential further to 
subdivide the group of cases of uncomplicated syphilitic aortitis 
to show whether or not other such associated conditions were present. 
Symptom analysis of the cases in these groups are summarized in 
Table 2. 


Table 2.— Analysis of Symptoms in 

Conditions Associated With 

Uncompli- 

cated Syphilitic Aortitis. 

Dyspnea Parox- 

Total on ysmal 

Precordial 

Congestive 

heart 


cases. 

exertion. 

dyspnea. 

pain. 

failure. 

Hypertensive heart disease 

29 

29 

2 

4 

28 

Chronic nephritis .... 

7 

5 

1 

0 

3 

Coronary heart disease . 

5 

5 

1 

1 

1 

Chronic myocardial degeneration 

2 

1 

0 

0 

0 

Tuberculous pericarditis 

1 

1 

0 

0 

1 

Obstructive lesions .... 

2 

2 

0 

0 

1 

Without other cardiovascular 
disease 

60 

1 

0 

0 

0 


— 

— 

— 

— 

— 

Totals 

106 

44 

4 

5 

34 


Comment. Table 2 requires but little comment. The 2 cases 
classed as chronic myocardial degeneration were probably the end- 
result of hypertensive cardiovascular disease, although none of the 
blood-pressure readings obtained during life were elevated. In all 
of the hypertensive cases both clinical observation and pathologic 
findings were indicative of the diagnosis. The 7 cases of chronic 
nephritis were all hypertensive and showed secondary cardiac 
involvement. The 2 cases with obstructive lesions, one a carcinoma of 
the larynx and the other a gumma of the neck, both died as a result 
of respiratory embarrassment. In the group with coronary artery 
disease 1 case of thrombosis is included, the others merely having 
had arteriosclerotic changes in the vessel walls, with secondary 
myocardial damage. 

The symptoms under discussion are readily seen to occur, but 
wherever they are present another reasonable cause for their 
occurrence is at hand. These are all symptoms of circulatory insuf- 
ficency, and where definite myocardial disease is present, it is more 
logical to believe that the latter is responsible, rather than the 
mere presence of pathologic changes in the aorta. Only 1 case of 
simple syphilitic aortitis was observed in which any of these symp- 
toms were present where it could not be explained on the basis of 
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other cardiovascular disease or an organic obstructive lesion. The 
lone exception was a case of acute leukemia, and it seems reasonable 
to assume that the dyspnea on exertion from which this patient 
suffered was due to his anemia. In every other instance in which 
any of these symptoms were observed, coexisting disease was found 
at autopsy which offered an explanation more logical than the mere 
presence of syphilitic aortitis. 

The following case abstracts illustrate the type of case encountered 
in this series: , 


Case 1.— A 55-year-old negro man gave a story of gradually increasing 
wealoiess, headache, and dizziness for 1 year prior to his admission to the 
hospital. Three days before entry, he had a generalized convulsion. There 
had been no symptoms referable to the cardiovascular system. Examina- 
tion showed some arteriosclerosis;- blood pressure 120/70; heart normal in 
size, noth some supra cardiac widening. The blood AVassermann reaction 
was positive, the spinal fluid examination negative. Convulsions returned, 
fever appeared, the lungs filled, and the patient died 1 week after entry. 
Autopsy showed a chronic encephalitis, possibly syphilitic in origin, and 
bronchopneumonia. The heart was not enlarged. The aorta was widely 
dilated, its walls thin and inelastic, with scarring typical of syphilitic 
aortitis. 

Case 2.— A 2S-year-old negro man had had a right inguinal hernia for 
about 1 year when it became incarcerated and irreducible. He had no other 
symptoms. Physical examination was not remarkable except for moderate 
widening of the area of retromanubrial dullness. After operation the 
patient developed a constant fever, 100 to 103° daily. Roentgen ray of 
the chest showed a widened aorta and some indefinite clouding at the base 
of the left lung. Tliree weeks after operation the patient died. Autopsy 
revealed tuberculosis of the retroperitoneal lymph glands, and miliary 
tuberculosis of the lungs, liver and spleen. The heart was normal on both 
gross and histologic examination. The aorta w T as dilated and considerably 
scarred, microscopically showing lesions typical of syphilitic involvement. 

Case 3.— A 55-year-old negro man gave a history of illness for 1 month 
with chills, fever, sweats, and severe headache. There were no cardiac 
symptoms. Physical examination was negative except for generalized 
glandular enlargement and a positive Romberg sign. The spinal fluid con- 
tained 164 cells, largely lymphocjdes, a normal amount of sugar, and gave a 
positive AVassermann reaction with 1 cc. The patient’s symptoms were 
relieved by lumbar puncture, and repeated spinal taps showed an essentially 
similar fluid. Terminal bronchopneumonia was the immediate cause of 
death 2 w'eeks after entry. Pathologic diagnosis at autopsy included: 
chronic pulmonary tuberculosis; acute lobular pneumonia; acute miliary 
tuberculosis of the liver, spleen, kidneys and lymph glands; tuberculous 
meningitis. The aorta was dilated and scarred, with microscopic lesions 
typical of syphilitic involvement. 

" in the 2 cases presented below, cardiovascular disease other than syphilitic 
aortitis was found at autopsy which would account for the patient s symjs- 


Case 4.— A 30-vear-old negro man entered the hospital with a story of 
intermittent attacks of pain in the left abdomen and back for r 
with the subsequent appearance of hematuria, dvsuna, polyuria, hv.- of 
wcidit and hiccough. There had been some dyspnea on exert on for 2 
' '5,,! „ tl ,i runic chest pain for 2 weeks. Examination showed nothing 

S7/M. MKK or tta 

normal. The blood urea nitrogen was 1S1. Because the urine was flump it 
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to be contaminated with feces and because intestinal obstruction was 
suspected, abdominal exploration was decided upon, .and the patient died on 
the operating table. At autopsy, pyelonephritis and bronchopneumonia 
were found. There was marked fibrosis of the heart, without enlargement. 
The wall of the aorta was thick, rough and scarred and microscopic study 
corroborated the diagnosis of syphilitic aortitis. 

Case 5. — A 49-year-old negro woman gave a story of swelling of the 
ankles and dyspnea on exertion of 1 j'ear’s duration, cough, palpitation, _ and 
precordial pain. On examination the heart showed no abnormalities. 
Blood pressure was 108/62. There was some fluid accumulation at the base 
of both pleural cavities, which was shown by Roentgen raj'-, the latter 
revealing also some cardiac enlargement and aortic widening. The edema 
disappeared on rest but later returned, and the patient eventually died of 
heart failure. A guinea pig, inoculated with chest fluid, developed no 
tuberculous lesions. Autopsy showed tuberculous pericarditis, with con- 
siderable enlargement of the heart and complete obliteration of the peri- 
cardial cavity. The aorta was scarred with lesions typical of syphilitic 
aortitis and was moderately dilated. 

Analysis of a group of these cases from a slightly different point 
of view gives a significant result. There were 11 known syphilitic 
patients who suffered from 1 or more of the symptoms under 
discussion, who had no evidence of hypertension, mitral disease, or 
either of the clinically demonstrable complications of syphilitic 
aortitis— thoracic aneurysm or aortic insufficiency. All of these 
patients had dyspnea on exertion, 1 had paroxysmal dyspnea, 3 
gave a definite history of precordial pain, and 3 were seen with 
congestive heart failure. Widening of the area of supracardiac 
dullness was noted in 7 cases, and in each of the 3 patients examined 
by Roentgen ray, aortic dilatation was found. On the basis of the 
previously mentioned diagnostic criteria, 5 the symptoms of all of 
these cases might have suggested the diagnosis of syphilitic aortitis, 
particularly in those in which evidence of aortic dilatation was found. 
However, in addition to the syphilitic aortitis, in every instance 
coronary artery disease was demonstrated at autopsy, 6 patients 
showing syphilitic involvement with partial or complete occlusion 
of one or both of the coronary ostia, and the remaining 5 cases 
showing coronary sclerosis. Here again, it is more reasonable to 
ascribe the symptoms to the coronary disease with its attending 
myocardial involvement, than to aortic disease. 

Brief summaries of 2 of these cases are presented herewith: 

Case 6. — A 24-j'ear-old negro man entered the hospital with a story of 
severe and rapidly increasing dj'spnea of 1 month’s duration, edema for 3 
weeks, sleeplessness, and aching precordial pain. The blood pressure was 
130/60. The heart was slightly enlarged, with an apical systolic murmur. 
Rales at the bases of the lungs, an enlarged liver, and general edema were 
other positive physical findings. A Roentgen raj 1- showed generalized en- 
largement of the heart and aorta. Electrocardiogram interpretation 
revealed right axis deviation. The patient did not improve and died 2 
weeks after entry. Autopsy showed considerable enlargement of the heart, 
especiallj’ of the left ventricle, and dilatation of the right. There was no 
demonstrable insufficiencj' of the aortic valves, but the valves were thick- 
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ened and to the posterior cusp was attached a small thrombus. The aorta 
was considerably scarred by syphilitic lesions, with practically complete 
occlusion of the orifice of the right coronary vessel. The remainder of the 
artery was normal, and the left coronary artery was normal throughout 
Uase 7 . ^AdO-ycar-old negro man gave a story of chills, fever, and short- 
ness of breath for 2 months prior to his admission to the hospital. There had 
been some swelling of the feet also.; Signs of cavitation were noted in the right 
upper lobe of the lung. The heart was normal on examination, but Itoenb 
gen ray showed some enlargement with dilatation of the aorta. Autopsy 
showed chronic ulcerative tuberculosis of the lungs and acute broncho- 
pneumonia. The heart was very slightly enlarged, with considerable fibrosis 
and some coronary sclerosis. The aorta was dilated and scarred with 
typical lesions of syphilitic aortitis. 


It is not to be argued that in many of the 60 asymptomatic 
cases, of uncomplicated syphilitic aortitis could the clinical diagnosis 
have been made. The degree of involvement of the aorta found at 
autopsy in this group showed considerable variation. Marked 
dilatation was found in only 3 cases, moderate dilatation in 7, slight 
in 10, and a normal-sized aorta was noted in 40 instances. Extensive 
pathologic involvement was seen in 12, moderate in 27, and only 
slight involvement in the remaining 21 cases. One would hardly 
expect symptoms to have occurred in cases in which there was only 
minimal involvement of the aorta. But this is precisely the stage 
in which specific treatment should be able to accomplish the most, 
and so prevent further extension of th6 process as to render the 
development of complications unlikely. And if the available 
methods of symptom analysis and physical examination are inade- 
quate to allow a diagnosis to be made definitely in this stage, their 
usefulness is necessarily limited. In this group of cases* the diag- 
nosis of syphilitic aortitis was not made in a single instance, and 
on reviewing the pathologic findings it is difficult to pick out more 
than a few cases in which it would seem possible to have done so. 
And yet this is the group in which early diagnosis is of such im- 
portance if the most is to be obtained by antisyphilitic therapy. 

On the basis of this analysis, it seems reasonable to assume that 
uncomplicated syphilitic aortitis is an asymptomatic condition. 
When cardiac or respiratory symptoms occur, they have been shown 
in every instance to be due to some factor other than the simple 
aortic disease, that is to say, either to an extension or complication 
of the syphilitic process or to some entirely unrelated condition. 

If we accept this conclusion, it becomes quite clear just why so much 
difficulty is experienced in making the diagnosis of uncomplicated 
syphilitic aortitis. There are no symptoms referable to the cardio- 


* The cause of death in these patients was lobar pneumonia in 1 1. cerebral hemor- 
rhage in "bdominnl aneurysm in 5. carcinoma (various mo. .mlmouary uber- 
culosis in ‘1, various acute surfdcal abdominal conditions in • , O. X . S. . jp! i - md. 

acute yellow atrophy. 
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vascular system, the patient does not as a rule seek medical atten- 
tion, and the physical signs are such that they might be easily 
missed on casual examination. The importance of thorough clinical 
and roentgenologic study cannot be overemphasized, for by these 
methods alone can the diagnosis be established before the condition 
has progressed so far as to prevent the best results being obtained by 
specific treatment. Accurate diagnosis depends, therefore, upon the 
realization that cardiac or respiratory symptoms are significant of 
either a complication of the original condition or of some other co- 
existing disease; only when every adult syphilitic patient is regarded 
as a possible victim of syphilitic aortitis and only when every 
available method is used for the detection of beginning aortic 
dilatatioirwill the diagnosis of truly uncomplicated syphilitic aortitis 
become clinically possible. 

Summary. Two hundred and eleven cases of syphilitic aortitis, 
proven at autopsy, have been analyzed with regard to presenting 
symptoms. In practically every case in which cardiac or respiratory 
symptoms were present, they have been shown to be due to some 
factor other than uncomplicated syphilitic aortitis— either to an 
extension or complication of the syphilitic process or to some co- 
existing disease. It is concluded that uncomplicated syphilitic 
aortitis is an asymptomatic condition, and that no criteria dependent 
upon symptoms are reliable in making an early diagnosis. 
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IDIOPATHIC MYOCARDIAL DEGENERATION ASSOCIATED 
WITH PREGNANCY AND ESPECIALLY THE 
PUERPERIUM. 
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Samuel Bellet, M.D., 
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Hospital, and the Department of Pathology and the Robinette Foundation 
of the University of Pennsylvania.) ' 

The effect of pregnancy on the heart has been a subject of con- 
siderable interest and has been discussed from many viewpoints. 
There is, however, one feature of cardiac disease of pregnancy 
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which has never received consistent attention: namely, the exis- 
tence or an idiopathic myocardial lesion associated with the puer- 
perium. That degeneration of the myocardium may be caused by 
pregnancy and the puerperium was surmised many years ago, but 
tins association has never received general recognition. Among 
earlier writers, both Virchow 10 and Porak 6 pointed out that myo- 
cardial degeneration was not an uncommon finding in women who 
died in the puerperium, the former stating that the change might 
reach a degree comparable to that seen in classical phosphorus 
poisoning. More recently, Blacker 2 (1907) and Campbell 3 (1923) 
have pointed out that myocardial disease unaccompanied by valvu- 
lar lesions was important in producing cardiac failure during and 
after pregnancy. Williams 12 (1933) stated that 1.5% of cardiac 
deaths during and soon after pregnancy are the result of an “idio- 
pathic myocarditis.” Hermann and King 5 (1930), in discussing 
the various forms of heart disease associated with pregnancy, 
described 4 patients who developed severe myocardial disease during 
the puerperium which proved fatal in 3 instances. We regard their 
observations as important, for during the last 4 years we have ob- 
served in 7 patients severe puerperal heart failure of a strikingly 
similar type. The clinical and pathologic findings in 4 of these 
patients are the basis of this report of what, in our opinion, is an 
unusual myocardial lesion. 

In all of our patients, heart failure, developing insidiously in the 
late months of pregnancy, assumed serious and stubborn proportions- 
during the puerperium. The clinical features were dyspnea, edema, 
cardiac enlargement, cyanosis, and gallop rhythm. Murmurs were 
not conspicuous and precordial pain was absent. Embolism was a 
common development, being the immediate precipitating cause of 
death in 3 patients and occurring probably in all of our recovered 
cases. 

Necropsy consistently revealed gross evidence of severe myocardial 
disease of recent origin. Histologic study confirmed this and showed 
it to consist of widespread and severe focal inflammatory reaction 
often with necrosis and followed by fibrosis. 

Another striking feature was the development of mural thrombi 
in the heart, secondary either to foci of subendocardial myocarditis 
or to myocardial dilatation and subsequent thrombus formation in 
the mural columnar meshwork. Hi is was the obvious source of 


embolism, which was so frequent a development. 

Case Reports. Case l.-J. C-, Italian, aged 23, whose past medical his- 
tory* was irrelevant, suffered from dyspnea, cough fatigue and edema m 
IS 8th month of her first pregnancy. These endences of heart fa are 
apparently disappeared after delivery on September 12, 1030 , onh to re- 
a linear in greater intensity upon the resumption of her usual household 
duties. ‘ Tim heart, failure gradually progressed and cventualh 
her admission to the Philadelphia General Hospital, service of Dr. D.iwd 
Riesman, on January 3, 1031. 
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Examination revealed pulmonary congestion, an enlarged liver, and peri- 
pheral edema. The heart was moderately enlarged, its rate rapid, its 
rhythm regular. No murmurs were detected, but a gallop rhythm was 
present over the apical area. The blood pressure was 105 systolic, 70 
diastolic. The blood count showed 3,300,000 erythrocytes, 75% hemoglo- 
bin, 12,000 leukocytes. The blood culture and urinalysis were negative, 
and the blood chemical studies and serum protein determination were all 
within normal limits. The electrocardiogram showed low amplitude, shaded 
ventricular complexes in all leads, with inverted T waves in Leads 2 and 3. 

. During the first week of our observation, the patient’s condition improved 
slightly. The temperature, never high, soon returned to normal, and the 
pulse rate varied between 80 and 110. The patient’s weakness, however, 
did not appreciably lessen, and the gallop rhythm persisted. A search for 
focal infection, dental and gynecologic, was unsuccessful. On January 28, 
the patient developed a burning pain in the left upper abdomen. This 
soon disappeared, but a similar attack occurred the following day, after 
which the spleen became palpable and tender. On Februar}' 5, there de- 
veloped an attack of severe, sudden, upper abdominal pain, during which 
the leukocyte count rose to 35,000, persistalsis became absent, the abdominal 
waHTigid, and distention marked. Death occurred on the following dajq 
February 6, and was attributed to mesenteric thrombosis. 

Necropsy (Dr. Gunn, 5 hours after death). The heart, weighing 500 gm., 
was globular in shape and enlarged in its transverse diameter. The epi- 
cardium was smooth and glistening. Both ventricles were dilated and the 
left ventribular wall was moderately hypertrophied. The muscle was pale, 
grayish-brown, soft, and mottled by congestion. Near the apex, on the 
septal wall, adherent in the meshwork of the column® carnese, was a reddish- 
brown thrombus, about the size of a nickel; the underlying muscle was soft 
and clouded. The right ventricle presented the same muscle changes noted 
in the left chamber, but no thrombi were present. There were no valvular 
lesions aside from relative insufficiency of the mitral ring. The fossa ovalis 
was closed. 

The aorta was of normal appearance throughout. The coronary arteries 
were patulous, their intimal surface entirety smooth. 

All the viscera showed an acute passive congestion, in addition to which 
there were hemorrhagic infarctions of the spleen and kidneys and mesenteric 
thrombosis which, with subsequent peritonitis, was the immediate cause of 
death. 

Histology. Sections from the septum, the midportion of the posterior 
wall of the left ventricle and anterior papillary muscle all exhibit the same 
pathologic changes. The myocardium shows in many areas a marked 
parenchymatous degeneration; the muscle fibers are irregularly sacculated, 
and wavy because of the loss of cytoplasmic content. In some fields, muscle 
fibers and their nuclei appear slightly thicker than normal, suggesting a 
previous state of hypertrophy. 

Necrotic foci, both large and small, are noted in a number of fields. The 
lesion shows more or less cellular infiltration b} r lymphocytes, occasional 
eosinophils and neutrophils, and larger cells with irregularty oblong and 
cuboid nuclei (Figs. 1 and 2). These are apparently nuclei of heart muscle, 
some being surrounded by sarcoplasm in a decadent state; at the periphery 
of such a focal lesion and in the adjacent myocardium, an earlier stage of the 
myocardial destruction is noted in which the myocardial cytoplasm can be 
seen to be disappearing, leaving behind the isolated nuclei (Fig. 2). Occa- 
sionally two or three myogenic nuclei are closely clumped together, probably 
representing an effort at myocardial regeneration. Some of the arterioles 
and venules show a slight hyperplasia of the lining endothelium; aside from 
this, there is no vascular damage. 
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The endocardium in some places is swollen by edema. These swellings 
contain a considerable amount of fibrinous deposit and some round and endo- 
thelial cell infiltration. The overlying endothelial layer shows disruption 
in a few areas with deposition of small amounts of fibrin. 

Case 2. — J. M., Polish, aged 3S, had had 6 pregnancies during 11 years, 
during each of which she went through an episode which was diagnosed as 
nephritis. During the 5th pregnane}', breathlessness and edema were 
apparently marked, and the blood pressure was found to be high. Her 6th 
and last pregnancy terminated on November 21, 1931, with no complica- 
tions except rather severe postpartum hemorrhage. Instead of the usual 
puerperal recovery, breathlessness, weakness and edema appeared and be- 
came progressively worse, and ultimately led to her admission to the Phila- 
delphia General Hospital, service of Dr. A. A. Stevens, on January 15, 1932. 

_ Congestive heart failure was evidenced by orthopnea, cyanosis, greatly 
distended neck veins, pulmonary and hepatic congestion, ascites, and 
marked leg edema. The heart was overactive and definitely enlarged, both 
by percussion and Roentgen ray examination (Dr. H. Ostrum). No mur- 
murs were heard, but a prominent gallop was demonstrable over the apical 
area. The cardiac rhythm was regular. The blood pressure was 162 
systolic and 124 diastolic. 

Pelvic examination revealed nothing abnormal. The blood count, the 
Wassermann test, and the urinalysis were normal. The blood sugar was 
100 mg. %, and the blood urea nitrogen 11 mg.%. 

During the first few days of hospitalization, there was considerable im- 
provement, but the gallop rhythm persisted. On January 31, 1932, the 
temperature rather suddenly rose to 102° F., the pulse to 140, and the respir- 
ations to 33 per minute. Signs of consolidation in both lower lobes, accom- 
panied by a right-sided friction rub, suggested the early development of 
pneumonia, though the possibility of infarction was considered. The 
temperature soon declined and on February S was normal; but the pulse 
rate remained high and the leg edema, which had never subsided, pro- 
gressively increased, and the right arm began to swell. 

Death occurred on February 19, 1932. The cardiac failure was well 
recognized, but the character of the pulmonary consolidations remained 
doubtful, and the final clinical diagnosis was recorded as lobar pneumonia 
and myocardial degeneration following pregnancy with extreme cardiac 
decompensation. 

Necropsy (Dr. William Brody, 13 hours after death). The significant 
changes involved mainly the cardiovascular system. 

The heart was considerably enlarged, weighing 4S0 gm. The left 
ventricle was both hypertrophied and dilated, its wall in its midportion 
measuring IS mm. The muscle was very soft and pale. The right ventricle, 
similarly dilated but not hypertrophied, showed the same pailor and soft- 
ness. At. the apex of this chamber were soft, white, loosely. attached ante- 
mortem thrombi. No definite auricular thrombus formation was noted. 
The foramen ovale was completely closed. The coronary vessels were 
smooth and patulous throughout, and the aorta showed nothing of im- 
portance. . _ ... ... 

There was marked passive congestion of the viscera, in addition to which 
there were bilateral hydrothorax, large multiple hemorrhagic infarctions of 
both lungs, infarction of the liver, acute multiple ulcerations in the lower 
ileum and ileocecal junction, which on microscopic examination proved to be 
due to thrombotic occlusions of sclerotic mesenteric arterial branches. 

A small, old, and firmly attached aseptic thrombus was found in one of 
the ovarian veins, apparently of the type seen so often after pregnancy m 
tlie tortuous veins of the broad ligaments. We regarded it ns inactive and 
not in anv way the cause of the cardiac decompensation, the massive pul- 
monary infarctions, or the systemic embolism. 
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The kidneys showed a mild nephrosclerosis and passive congestion. 

Histology. The epicardium is normal. Sections from both the left and 
right ventricle show marked parenchymatous degeneration associated with 
considerable interstitial edema. In many areas, the myocardial fibers 
have become thin and of irregular width due to the diminution of the 
sarcoplasmic content; often the muscle destruction is intense so that small 
fragments and fibrils remain in a space devoid of any normal structure; 
edema and sometimes hemorrhage fill in these spaces. An occasional neutro- 
phil is seen, but the cellular invasion is scanty; occasionally a myocardial 
nucleus is seen with most of the cytoplasm destroyed. In other areas, 
fibroblasts are invading the foci of muscular degeneration. 

Some small arterial branches have definitely thickened walls, but are 
patulous and appear to have no relationship to the destructive change. 

Kidneys. A moderate nephrosis is seen in the proximal convolutions and 
tubular structure. The glomeruli are congested; but there is no exudative 
or proliferative process suggestive of glomerulonephritis either acute or 
chronic. There is moderate but definite thickening of the arterioles, but 
no renal, parenchymal scarring is seen. 

Case 3.-— S. F., aged 37, the mother of 4 healthy children, began to have 
breathlessness, cough, and slight edema in December, 1931, in her 3d month 
of pregnancy. Following a 7th month miscarriage in April, 1932, the cir- 
culatory weakness increased significantly with the appearance of marked 
dyspnea, edema, and hemoptysis. Bed rest and medical treatment were of 
no avail and she was admitted to the Philadelphia General Hospital on the 
service of Dr. A. A. Stevens, in August, 1932. The past medical history 
was otherwise unimportant. Her previous pregnancies had been uneventful 
and there was no history of rheumatic or other infection. 

On admission, the patient showed extreme congestive heart failure, which 
necessitated thoracentesis, paracentesis abdominalis, venesection, and the 
use' of oxygen. These emergency measures resulted in considerable im- 
provement. Examination on the next day showed cardiac enlargement, 
which was confirmed by Roentgen ray examination. There were no mur- 
murs, but the heart sounds were rapid and embryocardial. The blood 
pressure was 150 systolic and 90 diastolic. An electrocardiogram revealed 
the presence of numerous ventricular extrasystoles, arising apparently 
from different foci, low amplitude of the Q-R-S complexes in all leads, and 
inverted T waves in Lead 1. Clinical and Roentgen ray examination of 
the lungs revealed at no time any change except bilateral hydrothorax. 

In spite of treatment, including the use of Novasurol, some degree of 
anasarca was constantly present. No focal infection was found except that 
associated with a bed sore over the buttocks that had developed during the 
many months of bed confinement and winch was almost certainly the source 
of the Staph, aureus bacteremia that appeared a few days before death on 
September 17, 1932. The Wassermann reaction, the blood-sugar determina- 
tion, and the urinalyses were normal. The blood urea nitrogen ranged 
between 9 and 16 mg.%; blood creatinine was 1.8 mg.%. The blood count 
revealed 3,750,000 erythrocytes and 17,400 leukocytes with a 90% neutro- 
phil count. The clinical diagnosis was chronic myocarditis, possibly of the 
Fiedler type, with severe circulatory failure, decubitus, and septicemia. 

Necropsy (Dr. Kennedy, 12 hours after death). The heart weighed 
510 gm., was considerably enlarged, of globular shape, and exceedingly soft. 
The dilatation far overshadowed whatever previous hypertrophy had 
existed. On repeated section, the myocardium showed a marked parenchy- 
matous degeneration, being pale, brownish-gray, and in the papillary 
muscles, a dirty putty color. Fine scarring was noted throughout. The 
right ventricle was likewise soft and pale, but to a lesser degree. At its 
apex, however, there was a grayish-white, endocardial (mural) thrombus, 
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organized and continuous with a fibrotic reaction in the undertying myo- 
cardium. Both auricles were dilated, and there was a dry fleshy-red throm- 
bus attached in the right appendage. 

A small, soft, greenish flagellated thrombus (Staph, aureus ) was rather 
nnnly attached to the edge of the anterior mitral leaflet, which was other- 
wise entirely normal, showing no previous lesions. 

The root of the aorta and the coronary vessels were normal. Also noted 
were: 1, Marked cyanotic induration of the viscera; 2, large purulent bed 
sores over the buttocks, and, 3, a small (30 cc.) indurated right retro- 
mammary collection of pus and milk, the possible significance of which will 
be discussed later. 

Histology. A number of sections taken from the wall of the left ventricle 
anteriorly and laterally, and from the septum show the same pathologic 
change: a focal destruction of muscle. Some degree of hypertrophy is 
occasionally noted. Many of the foci are old lesions, being realty acellular 
scars, irregular in outline, and sometimes coalescent (Fig. 4). Subacute 
lesions are noted in which there is cellular infiltration including large 
phagocytes, loaded with blood pigment. Some destruction of the myo- 
cardium goes on at the periphery of these lesions, the sarcoplasm being 
involved to a greater degree than the nuclei. The latter are often surrounded 
by small remnants of poorty striated cytoplasm or are found isolated alto- 
gether in the focal necrosis. In all sections, the large arteries are entirety 
normal. In some of the old scarred lesions, arterioles are found with greatly 
thickened walls. This, however, is not uniform and in the subacute lesion 
this arteriolar thickening is not present. There is no vascular occlusion, 
and no septic infarctions are seen. The scars have no definite relationship 
to the location of the vessels. 

A section of the right ventricle shows an organized mural thrombus 
adherent to the endocardium and merging with a subchronic fibrous lesion 
of the myocardium, such as is described above. 

Sections from the kidney show that the large majority of the glomeruli 
are normal. There are occasional foci of lymphocytic infiltration with 
scarring of the adjacent glomeruli due to arteriolar sclerosis. The small 
arteries and arterioles have moderately thickened walls. There are also a 
few small foci of suppuration apparently early abscess formations related 
to the bacteremia. 

Case 4. — W. P., a white woman, aged 38, had mild dyspnea in the last 3 
months of pregnancy, at which time a systolic mitral murmur had been 
noted. These were not striking, and did not interfere with the completion of 
pregnancy and a normal delivery on March 15, 1933. On attempting to 
resume her normal activities, however, IS days after delivery, circulator}' 
failure definitely developed and finally necessitated admission to the 
Philadelphia General Hospital, service of Dr. W. E. Robertson, on April 20, 
1933. 

Examination presented a definite but moderate degree of congestive heart 
failure, there being distention of the neck veins, rides at the base of the 
lungs, moderate breathlessness, and edema. The heart was greatly enlarged, 
the apical beat palpable in the fifth interspace in the anterior axillary line. 
The heart sounds were poorly heard at the apex, but the second pulmonic 
sound was greatly accentuated, and there was a systolic and presysfoltc 
apical murmur; auricular fibrillation was present. The blood-pressure read- 
ing was 110 systolic and GO diastolic. The temperature varied from 9S° to 
100°, but after a few days returned to normal. The urinalysis, the Kahn 
test, and the blood sugar determination gave negative results. The blood 
urea nitrogen was 1G mg. ty, and the blood count showed 3,000,000 erytjiro- 
cytes, G0% hemoglobin, 10,900 leukocytes, with a differential of /6,„ 
neutrophils, and 2-1^ lymphocytes. 
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The restoration of compensation was interrupted by cerebral embolism 
on May 24, resulting in a right-sided hemiplegia. Death occurred 6 days 
later. The clinical diagnosis was rheumatic heart disease, mitral stenosis, 
auricular fibrillation, and cerebral embolism. 

Summary. A patient, aged 38, non-hypertensive, with known chronic 
rheumatic mitral valvulitis, developed severe congestive heart failure com- 
paratively late in the puerperium; a slow recovery was ended by fatal 
cerebral embolism. 

Necropsy (Dr. David Fishback, 14 hours after death). In addition to 
mitral stenosis, there was an unusual myocardial degeneration; namely, 
widespread necrosis with the formation of numerous mural thrombi in the 
left and right ventricles. There were multiple infarcts in the lungs, in the 
spleen, and thrombosis of the right cerebral artery with subsequent softening 
in the right motor area and internal capsule. There w T as widespread passive 
congestion, but no evidence of nephritis. 

The heart was enlarged and of globular shape; the epicardial surface was 
entirely smooth. Section showed no hypertrophy, but the dilatation was 
unusual in that advanced fibro-calcareous mitral stenosis w r as present. The 
myocardium show-ed numerous foci of hemorrhagic necrosis throughout the 
lateral, the posterior, and to a lesser extent, the anterior w T alls. They 
extended into the apex. Both confluent and isolated areas of hemorrhage 
and softening w r ere surrounded by less soft but putty-colored myocardium. 
The overlying endocardial surface was speckled with mural thrombi. 

The right ventricle v r as moderately dilated, and its wall likewise contained 
isolated foci of hemorrhagic necrosis. 

Both auricles were markedly dilated. No pectinate thrombi were seen. 
The fossa ovalis 'was open along its anterior edge so that a pencil could 
easily be passed; the fossa bulged out toward the left auricle and the free 
edge had a roughened appearance, being studded by fibrin; a tearing of the 
fossa with resultant patency was indicated. The coronary arteries, as far as 
gross inspection w’ould permit, w’ere of normal appearance. 

Histology. A section of the left ventricle show’s a myocardial lesion that is 
found in every section taken from either left or right ventricle, the septum 
included. 

The epicardium is normal. In the myocardium are large and small foci 
of muscle destruction more intense and diffuse in the inner half of the myo- 
cardium but observed even in close proximity to the epicardium. Some of 
these areas are so large as completely to take up low-power fields. The 
muscle is replaced by densely cellular collections, in many places accom- 
panied by hemorrhage. The cells, most of wdiich are oval, usually have a 
striking tendency to lie in the same direction with each other and wnth the 
surrounding myocardial fibers so that one gets the impression of numerous 
rows almost parallel and continuous with the adjacent myocardial fibers 
(Fig. 5). Higher magnification show’s that these rows of cells are really 
myogenic nuclei, left stranded by an apparently rapid loss of the sarcoplasm 
(Figs. 6 and 7). The compact disposition of these rows of nuclei give the 
impression of a state of tissue collapse. There are also present remnants of 
the interstitial connective tissue of the myocardium (perimysium). Com- 
paratively few' polymorphonuclears are seen; in large lesions, flooded by 
hemorrhage, neutrophil? are present in modest numbers. In the smaller 
foci, a few r lymphocytes are present, and young fibroblasts are seen in most 
of the lesions. At and near the periphery of the lesion, adjacent muscle 
fibers have become narrow’ and taper into wavy remnants which stain 
poorly. In this process of degeneration, the nuclei are also involved, but 
to a lesser degree. They are often swollen, somewhat to giant-cell dimension, 
in contrast to the progressive loss of the sarcoplasm and fibrils. Where there 
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has been hemorrhage, a number of macrophages are found filled with blood 
pigment. 

In some areas the cellular collections have apparently disappeared, leaving 
an almost acellular structure consisting of a rather condensed fibrillar net- 
J - - few connective-tissue nuclei and many congested small 
: ' . '.is apparently a subchronic stage: a collogen fibrosis 

secondary to the subacute stage of collapse. Where the myocardium is still 
preserved but obviously undergoing degeneration, the acidophilic stain 
gradually diminishes, fading out altogether or occasionally becoming mildly 
basophilic. 

These focal lesions reach the endocardium, which in places is thickened by 
fibrosis and in other places covered by large fresh mural thrombi. 

The large arteries and veins are patulous and without evidence of 
atheromatous degeneration (Fig. 8) . In the midst of the areas of myocardial 
destniction, many small arteries are found to be filled with fresh blood, but 
not thrombosed. An occasional small vein is acutely thrombosed, but 
where these small vascular occlusions have developed the}’ are recognized 
as very recent events, entirely out of relationship to the vast amount of 
destruction and the subacute character of the lesions. 

In no place, despite the presence of mitral stenosis, is there a histologic 
change that can be ascribed to rheumatic fever. 

We have observed the development of puerperal heart failure 
in 3 other patients, who after a stormy and prolonged puerperal 
convalescence, recovered with apparently complete restoration of 
compensation. We believe that their cardiac failure which was 
complicated by embolism, was identical with the condition just 
described. These cases, unsupported by pathologic data, have not 
been included, but occasional reference to them will be made in dis- 
cussion of some of the clinical features of this cardiopathy. 

Discussion.—We do not wish to imply that we believe the form of 
severe myocardial degeneration described in these cases of puerperal 
heart failure is specifically dependent upon pregnancy and the 
puerperal state. Instead, there is some evidence against such a 
view. We have encountered it at least twice in men.* Neverthe- 
less, the observations of Hermann and King, and our own, make us 
feel that severe and often fatal myocardial degeneration which can 
only be called idiopathic can be directly or indirectly associated 
with or precipitated by pregnancy and the puerperium, and deserves 
emphasis. 

The Course and Clinical Manifestations. These patients had 
symptoms suggestive of cardiac embarrassment before confinement, 
usually of a mild type and scarcely distinguishable from the general 
discomfort experienced by many women in the late months of preg- 
nancy. In Case 3, however, the onset was early with leg edema and 
dyspnea appearing in the 4th month. Labor was hastened in one 
of the surviving patients because of rapidly developing toxemia; 
otherwise, the delivery in every instance (inclusive of surviving 
patients) was practically uneventful and certainly without those 

* One such example, a man. aged 37 years, who developed heart failure fo!!o"ine 
an upper respiratory infection, was recently reported by Itocsler and SoioiTv 





Fig. 2. — (Case 1.) Left ventricle, anterior lateral vail Note destruction of myocardial fibers 
with the liberation of swollen degenerated nuclei. “A.” There is a moderate number of round cells 
in the field, an occasional eosinophil, and also remnants of the original connective tissue. Many 
muscle nuclei lost in this focus and becoming progressively less characteristic, can be confused 
with fibroblasts (X230.) 

Fig 3. — (Case 1.) Muscle degeneiation progressing to a state of almost complete dissolution, 
leaving a mesh of crumpled fibrils. The degenerated nuclei are surviving the sarcoplasmic destruc- 
tion. (X276.) 

Fig. 4. — (Case 3.) Irregular scars, the end stage of the destructive process, in a patient who 
v as in a state of puerperal and postpuerperal cardiac decompensation for 5 months. There are 
no vascular lesions. The small arteries and veins are normal. (XG9.) 
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circulatory crises— cardiac collapse, pulmonary edema— that are 
not uncommon in patients with mitral stenosis. Cardiac failure 
in all these patients developed its most serious phases during the 
puerperal state. In some, the puerperal rest period appeared to 
pass uneventfully, only to be followed by recurring heart failure after 
resumption of the ordinary household activities. In Case 3, and 
also in one -of the recovered cases, heart failure was ushered in sharply 
soon after delivery by hemoptysis, apparently due to pulmonary 
infarction. Regardless of the initial development, cardiac failure 
was established in each case in less than 1 month following confine- 
ment. 

While circulatory weakness was fairly obvious, the symptoms and 
signs of heart failure were complicated as in Case 1 by other symp- 
toms suggestive of obscure inflammatory processes. Thus, in one 
or another case, phlebitis, pelvic infection, and subacute bacterial 
endocarditis were suspected. 

The fever shown by these patients was usually mild, irregular, 
and soon subsided to a normal level, but often there was an abrupt 
change in the clinical course because of embolism and infarction. 

Leukocyte counts varied from 10,000 to 17,000; higher counts 
were obtained with the development of embolism. The differential 
counts were not noteworthy, except in Case 3, where a high neutro- 
philic response was probably due to the presence of terminal bac- 
teremia. These patients had a secondary anemia, usually moderate, 
However, in Case 1, the erythrocyte count was 3,000,000 and a ten- 
tative diagnosis of the so-called pernicious anemia of pregnancy 
was considered. 

Blood cultures were done on 3 of the 4 necropsied patients. 
One was positive, that being a Staph, aureus culture that was 
obtained in Case 3 after the patient had been ill for several months, 
and which we considered to be due to a terminal bacteremia caused 
by an extensive bed sore. 

Decompensation was unduly prolonged in our judgment in com- 
parison with other types of heart disease with the exception of 
severe chronic coronary disease. Breathlessness was common to all 
cases, as might be expected; it was persistent and the last symptom 
to disappear. Edema also afforded a striking evidence of decom- 
pensation; it subsided in Case 3 before death occurred from sep- 
ticemia. 

Gallop rhythm, an early and conspicuous sign, was noted in 5 
of 7 patients, and its early development was matched by its per- 
sistence. 

The electrocardiographic studies indicated that myocardial 
damage had occurred in every patient, but gave no definite clue as 
to etiology. Inversion of the T waves was seen in the various leads, 
either singly or in combination, allowing an interpretation of 
“myocardial degeneration,” but never positive for myocardial 
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infarction. The new direct chest leads were used in one of the sur- 
viving cases. 

Roentgen examination invariably showed a moderate enlarge- 
ment of the heart in the transverse diameter, usually associated 
with pulmonary congestion. No other features were noted that 
would throw light on this particular type of cardiac failure. 

Embolism. Embolism, usually involving the lungs and the brain, 
was a common occurrence, being the cause of death in 3 patients. 
It was thought to have been present clinically in 3 recovered cases. 
This complication had its origin not in thrombotic valvular disease, 
but in mural endocardial thrombi. This was certain in Cases 1 
and 2. and most probably so in Case 4, despite the presence in the 
latter of mitral stenosis and auricular fibrillation. Embolism was 
present not only in the terminal phase, but was also one of the early 
developments of cardiac failure as indicated by the occurrence of 
hemoptysis a few days after delivery in Case 3. Hermann and 
King 5 noted passive pulmonary infarction, the origin of which they 
attributed to chronic passive congestion of the lungs and “acute 
parturient slowing of the movement of the blood mass,” secondary 
to a myocardial degeneration. Our pathologic observations, both 
gross and histologic, led us likewise to believe that the pulmonary 
infarctions have their genesis in a weakened and diseased myo- 
cardium, but, contrary to the thought of Hermann and King, we 
feel that the origin of these infarctions is related to embolism: that 
mural thrombi, as demonstrated in our necropsied cases, are formed 
within the heart as a result of severe muscle degeneration, which in 
some cases is comparable in its severity to that seen after acute 
coronary occlusion, or else they are formed as a result of static 
thrombus formation in the mural .meshwork of dilated auricles and 
ventricles. This view of the origin of the pulmonary infarctions 
receives support from the occurrence of the cerebral and other 
systemic embolisms that were noted so frequently in the same 
patients. 

Jlistopathology. The histologic changes are unlike those seen in 
the common forms of myocardial failure. The lesion is focal, but 
in Case 4 had become remarkably conglomerate and diffuse through- * 
out both ventricles. Two of the hearts showed what may be termed 
the acute stage of the lesion; a third case showed numerous old 
lesions and some in the subacute stage; a fourth showed gradation 
from the chronic to a fairly active subacute stage. The older 
fibrotic lesions were perhaps best seen in Case 3, where they occa- 
sionally occurred in a perivascular location, but more often were 
scattered indifferently throughout both ventricles independent of 
vascular relationship. For this reason, we believe that the chronic 
changes represent a healed focal myocardial lesion of an idiopathic 

**' tL outstanding feature noted in tiie acute and subacute phases 
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appears to be a disintegration of the myocardial fibers involving the 
nuclei to a lesser extent so that the latter remain as a conspicuous 
and often major element in the cellular collection that has replaced 
the myocardium. Hemorrhage into these areas is a rather common 
finding. A moderate number of lymphocytes and macrophages, 
occasional neutrophils and also eosinophils (Case 1) are present, 
but the myocardial nuclei are found in practically every active 
lesion,' indicative of a sarcoplasmic degeneration rather than an 
interstitial infectious inflammation. They are seen at the periphery 
of the focus, stranded by the dissolution of their cytoplasm or already 
adrift, mingling with the cells of the fixed tissue. In some fields 
these nuclei remain standing in more or less parallel rows, approxi- 
mately their normal position, but now somewhat more compact, 
as if they have been compressed by the pressure of the surrounding 
myocardium. As these lesions become older, they are invaded by 
fibroblasts, the original myocardial nuclei disappear, and ultimately 
acellular scars replace the lesion. 

Occasionally, two or more nuclei are clumped together in small 
“giant cell” formation at the periphery of the lesion. They proba- 
bly represent some attempt at regeneration. The pathologic change 
is not confined to focal destruction, fin many fields the muscle 
structure is intact, but the fibers show marked degenerative changes, 
the sarcoplasm apparently being reduced in amount so that the 
fibeTs twist or become sacculated, their striations lost, and occa- 
sionally they end up in a mass of tangled fibrils. The focal necrosis 
may represent only an advanced stage, which was originally pre- 
ceded by a mild diffuse non-necrotic involvement of the muscle. If 
this be true, it would appear reasonable to believe (this, of course, is 
hypothetical) that less severe forms of this myocardial degeneration 
occur not infrequently and eventuate in recovery; whereas, the 
pathologist will encounter only occasional instances of what ap- 
parently, at least from his viewpoint, is an uncommon form of cardiac 
failure. 

The arteries were found to be patulous throughout. The arterioles 
showed moderate thickening in the scarred areas, but not in the early 
destructive lesions. The histopathologic changes of neither rheu- 
matic carditis nor lues were present in any case, nor the type that we 
associate ordinarily with hypertensive heart disease. 

The Relationship of Possible Nejdiritis and Hypertension to Puer- 
pcral Heart Faihtre. The blood-pressure readings in patients (Cases 
2 and 3) indicated a mild hypertensive state. The systolic blood 
pressures ranged between 150 and 160; the diastolic pressures 
between 90 and 120. Eyeground examination done in 2 patients 
showed nothing of diagnostic importance. The heart weights in the 
4 necropsied cases, 2 of which were known to have had hypertension, 
showed a definite increase over the normal, ranging from 450 to 
500 gm. It is accepted that a heart weight of 450 gm. and over in 
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tbe absence of other provocative factors is evidence of idiopathic 
hypertension, although blood-pressure readings may have been 
normal or lower by the, time the patient came under observation. 
However, the increase in weight may well have been due to the many 
degenerative and necrotic lesions throughout the myocardium and 
to the considerable edema. It is possible, therefore, that hyper- 
tension may have been a factor in this unusual cardiac degenera- 
tion, but the number of cases studied is entirely too small to permit 
us to draw any conclusion. Case 1, it is to be noted, definitely did 
not have hypertension. We wish to emphasize that, in our opinion, 
hypertension was not responsible as a sole cause for the cardiac 
lesion. Our reasons for this conclusion are that neither the clinical 
nor the histologic pictures conformed to those seen in either the 
malignant or the chronic hypertensive state. 

It is almost a matter of tradition to invoke a nephritic factor in 
severe edematous states in pregnancy and the puerperium. Every 
one of our patients was regarded as nephritic, either on admission to 
the hospital or by the private medical attendant: The diagnosis of 
nephritis has to be supported by laboratory evidence which was 
practically negative in all cases except for a short interval of toxemia 
in one of the surviving patients, and in that instance the renal- 
toxic symptoms quickly abated after delivery. Case 2 had been 
treated for nephritis since the first attack of decompensation 11 
years previous to the final childbirth and eventual cardiac death. 
Necropsy revealed essentially normal kidneys. There was a moder- 
ate arteriolar sclerosis as evidenced by thickening of the small 
vessels in the spleen, kidney, and to a lesser degree in the myo- 
cardium. These findings were in accord with the history of com- 
paratively recent and mild hypertension. In Case 3, there was a 
small area of necrosis in one kidney, apparently an early septic infarct 
incidental to the staphylococcus bacteremia. The large majority 
of the glomeruli and the kidney as a whole presented a normal 
appearance. The kidneys in Case 1 were normal except for small 
infarcts and congestion, and in the remaining autopsied case (Case 4), 
also were normal. 

The Relationship to Infection. The finding of a so-called “ primary 
myocarditis” or “myocardial degeneration” in cases of women 
recently delivered suggested the possibility of a causal influence by 
focal infection connected with gestation. Investigation from that 
angle was fruitless. Gynecologic examination was negative, and 
this was verified in the 4 nceropsied cases. One of the women 
(Case 1) may have had phlegmasia alba dolens for a short time after 
delivery. However, when she came under our observation, there 
was no evidence of phlebitis or lymphangitis. . 

Any case showing obvious pyemia would necessarily be rejected 
on the supposition that its clinical-pathologic aspect would be ob- 
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scured. In Case 3, there were two conditions which must be con- 
sidered before the severe myocardial change that was present could 
be ascribed to the idiopathic influences ■ of pregnancy and the 
puerperium: 1, This patient died with a Staph, aureus bacteremia, 
which we believe was a terminal event, resulting from a stubborn 
bed sore that had developed after 3 months of cardiac decompensa- 
tion; 2, necropsy also revealed a collection, approximately 30 cc. 
of inspissated milk and pus behind the right breast which gave 
neither signs nor symptoms, and was not recognized during life. 
Microscopically, it was found to be a chronic lesion, probably 
originating after the patient’s miscarriage. We do not see how this 
lesion, which may conceivably have been infectious, could have been 
the cause of the myocardial failure; first, because latent encapsu- 
lated, clinically quiescent, breast abscesses are bj r no means rare, 
and so far as our knowledge goes, have never been associated with 
myocardial failure; second, heart failure in this instance began 
before the miscarriage, and presumably, therefore, before the de- 
velopment of the mammary lesion. 

The clinical picture and also the gross morbid anatomy in our 
patients was similar in many ways to that rare form of subacute 
idiopathic myocarditis occasionally reported under the synonym 
“Fiedler’s myocarditis.” 9 The etiology in that disease is thought 
to be infectious, but in view of the remarkable diversity of disease 
states that- have preceded cardiac involvement, one must conclude 
that the term “Fiedler’s myocarditis” is a little more than a con- 
venient name for myocardial inflammations that do not fall into 
standard classifications. In the large majority of case reports of 
isolated idiopathic myocarditis, the authors have stressed the 
interstitial and apparently distinctly infectious character of the 
lesion. 1 - 4 In a few cases there has been an associated parenchy- 
matous involvement with dissolution of the myocardial substance 
and the appearance of “myogenous” cells, 8 similar in some degree 
to the histologic picture in our own material, and it is possible that 
some of the cases of subacute idiopathic myocarditis were identical 
with those comprising this report. However, as far as we can ascer- 
tain, no reference has ever been made to pregnancy or the puerperium 
as having any bearing oil the clinical course or possible etiologic 
relationship to the lesion. 

The Possible Relationship to Thyrotoxicosis. We mention this 
because of the occasional reference to the possible influence of 
thyroid disturbance in the “toxic cardiorenal state” of the puer- 
perium. 13 There are also occasional reports of focal myocardial 
necrosis in the very severe states of thyrotoxicosis. 11 Marked 
sarcolysis, however, was not featured, nor was embolism noted 
either in Weller’s case or in a patient of our own who showed focal 
myocardial degeneration associated with advanced toxic goiter. 
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We considered the possibility of thyrotoxicosis, but since none of the 
patients showed any sign or symptom suggestive of the disease, and 
since it was felt that the state of the patients precluded accurate 
determination, basal metabolism studies were not done on any of the 
necropsied cases. In 1 recovered case, the basal metabolic rate was 
+ 12 %. 

Etiology. It is impossible for us to form any definite opinion as to 
the etiology of this lesion. The majority of 'these women began to 
have cardiac embarrassment in the late months of pregnancy. 
Every case, however, developed it to its most serious degree in the 
puerperal state, which is opposed to the usual behavior of toxic 
phenomena in parturient women, since such phenomena ordinarily 
are quickly terminated by delivery. These facts suggest to us that 
probably more than one factor may be responsible; that some process 
in the puerperium may aggravate and prolong whatever cause for 
cardiac embarrassment existed before confinement. It is reasonable 
that cardiac muscle made vulnerable by previous disease such as 
hypertension, rheumatism, or possibly other infection, may be more 
readily damaged by the unknown puerperal factor than will be the 
case with normal hearts. Beyond the statement of these few facts, 
discussion of the etiology becomes hypothetical. The pathologic- 
physiologic status of pregnancy is very complex, and many diverse 
possibilities have therefore come to mind, such as calcium depriva- 
tion, dietary deficiencies, the action of proteolytic enzymes, and the 
administration of ergot. Some of these speculations could be dis- 
missed on the basis of the available clinical data, but since we have 
not been able to subject any of them to the control of detailed clinical 
research, the solution for the problem remains for future study. 

Summary.— -1. A clinical study was made of 7 women having 
cardiac decompensation in the puerperium. Four of these patients 
died, and at necropsy showed a myocardial degeneration differing 
from the lesions ordinarily associated with the current classification 
of heart disease. 

2. The coronary arteries were normal and there was no evidence 
of coronary occlusion in the living patients. 

3. Death occurred in 3 cases following embolism, which had its 
origin on the endocardial surface of degenerated heart muscle. No 
other proven source of embolism was found. 

4. Pulmonary and cerebral embolism were notable. Slight 
patency of the' foramen ovale, apparently due to recent pressure 
changes within the right auricle and allowing the passage of a pencil 
was present in one instance. No patency was demonstrated in the 3 
remaining cases. 

Wf arc indebted to the follow inK chief-.- of /-ervirc; Drs. Ric-MTmn, Ry'*'rt«on, 
Stevens mu! McC.lvnn; and to the fnllowinc patholouKtv Drs. Gunn. I t-hl-acK, 
Kennedy and Brody for the privilege of j.rc-cntinc tlu-e ca-es. 
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(From the Thorndike Memorial Laboratory, Second and Fourth Medical Services 
(Harvard) , Boston City Hospital, and the Department of Medicine, 

Harvard Medical School.) 

Abscess of the myocardium is relatively rare. In most instances 
it is a metastatic manifestation of overwhelming sepsis and is of 
more theoretical than clinical significance. The literature on the 
subject is meager. Most of the case reports in the older literature 
consist in a gross description of the heart without information on 
the clinical course or bacteriology. Some of these earlier cases 
described as abscess were undoubtedly necrosing cardiac infarctions. 

In the necropsy records of the Department of Pathology of this 
hospital, abscess of the myocardium was noted in 31 cases, with 
bacteriologic data available in 26. S. aureus sepsis was responsible 
in 20 cases, pneumococcus in 2, S. viridans in 2, S. pyogenes in 1, 
and meningococcus in 1. 

Abscess of the myocardium may rarely develop as a solitary local 
manifestation and lead to perforation of the heart. In the 31 cases 
in this hospital rupture as a result of the abscess occurred but twice. 
Both of these cases were observed within 1 year. The primary 
purpose of this communication is to report these 2 cases, and to cite 
similar cases found in the literature. 

Case Reports. Case 1. — J. H. (No. S03299), a 73-year-old white male 
laborer, was admitted complaining of shortness of breath for 4 months. 
For a year, he had had some difficulty in urination, occasional incontinence, 
day and night frequency and had become very thirsty, taking 2 gallons of 
water daily. Although his appetite had remained good, he had lost 10 



200 


WEISS, WILKINS: m~0 CARDIAL ABSCESS 


pounds. About 4 months prior to entry he began to get weak and dizzy 
and to have dyspnea on exertion. This increased, and finally he had also 
several attacks of nocturnal dyspnea in bed. He had had no chest pain and 
no dependent edema. His past history was irrelevant. 

The examination revealed an elderly thin man lying quietly in bed in no 
great distress. The lips were cyanotic. The respiration was Cheyne-Stokes 
in character. The heart was moderately enlarged; the sounds were distant 
and of poor quality, and there was a faint blowing aortic diastolic murmur. 
There were a few moist rales at both lung bases. The abdomen, extremities 
and reflexes were normal. The temperature was 9S.G° F., pulse 120, 
respirations 20. The blood pressure was 130/60 mm. Hg. 

Laboratory studies revealed sugar and a trace of acetone in the urine. 
The blood hemoglobin was 82%; leukocytes 13,400 per c.mm. (76% neutro- 
phils) . The Kahn test of the blood was positive. The non-protein nitrogen 
was 33 mg., and the fasting blood sugar 95 to 124 mg. per 100 ec. Electro- 
cardiogram revealed sinus rhythm, T, inverted, T 2 and T~ upright with 
slightly low origin. 

Coarse. The patient was slowly digitalized and the rales disappeared 
from the lung bases. Since be could not void, an inlying catheter was 
inserted. His diabetes was regulated by diet and by an occasional dose of 
5 units of insulin. The patient was weak, and developed decubitus ulcers, 
also a cystitis. On the 10th clay there was a rise in temperature to 100° F. 
and acetone again appeared in the urine. Repeated doses of orange juice 
and 5 units of insulin at 4-hourly intervals cleared this state and the patient 
seemed better. The next day lie suddenly awoke with a severe pain across 
the costal margins. He went into circulatory collapse, developed severe 
Cheyne-Stokes’ breathing, and died 4 hours later. 

' Necropsy. The pericardial cavity was markedly distended and filled 
with about 300 cc. of clotted blood. The visceral pericardium was rough, 
granular and hemorrhagic. There was a point of rupture of the right 
ventricle 1.1 cm. in length, anteriorly and 3 cm. to the right of the left 
coronary and 1 cm. below the base of the pulmonary artery, or just below 
the tip of the right auricular appendage externally' (Fig. 1). 

The heart weighed 540 gm. There was moderate increase in pericardial 
fat. The right auricle and tricuspid valve were normal. The right ventricle 
was 0.5 cm. thick; its endocardial surface was pale grayish-brown. At a 
point 0.7 cm, below the base of the pulmonary valve and 2.2 cm, lateral to 
intraventricular septum there was a point of rupture, its inner orifice being 
about 0,8 cm. in diameter. Its margins were irregular and frayed with 
clotted blood adhesions. Over this area the myocardium was pale grayish- 
brown, and showed a few small, irregular, yellowish points about 0.1 cm. 
in diameter in a rim about 0.5 cm. wide. The left ventricle was moderately 
dilated and hypertrophied to 1.9 cm. in thickness. The left coronary 
artery was widely patent but showed numerous small- yellow plaque' - of 
sclerosis in the first portion. The right coronary orifice was narrowed to 
0.2 cm., but the vessel was patent. _ . 

The aorta showed marked diffuse aneurysmal dilatation of arch ana 
thoracic portion, as well as marked diffuse patchy sclerotic thickening. 
The re.-t of the examination revealed no relevant findings. 

Microscopic Examination. The ventricular wall was normal except o\ 
the pericardial surface, where a fibrinous and neutrophilic exudate u: *- 
present and under which were small foci of lymphocytes. The eoron. 
vessels were well preserved. Surrounding (he ruptured area there u. ' 
marked diffuse neutrophilic infiltration of pericardium and myocanuu 
with acute necrosis of the heart muscle. The thrombu- in a nranen < 
coronary artery contained neutrophils, lymphocytes arid maernp u~ 




Fiq. 1.— Cardiac perforation of S. aureus abscess. Pericardial (left) and endocardial (right) appearance of the rupture. 
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The Gram-Weigert staining showed numerous Gram-positive cocci in pairs 
and clusters in the abscess area. Similar cocci were noted in the thrombus 
and in the pericardium. Bacteriologic examination of the blood obtained 
from the cardiac cavity jdelded a pure culture of S. aureus. 

Case 2.— M. McG. (No. 835250), a 78-year-old white woman entered the 
hospital complaining of an intermittent, throbbing precordial and epi- 
gastric pain for 2 weeks. There had been no cough, chills or fever. The 
past history was irrelevant. 

The examination revealed an aged, poorly developed, emaciated woman 
lying quietly in bed and apparently not acutely ill. The heart was enlarged, 
with the apex impulse in the anterior axillary line. The sounds were force- 
ful, rhythm regular, no murmurs. There were rales at both lung bases and 
also at the left apex posteriorly, but no dullness. The abdomen, extremities 
and reflexes were normal. The temperature was 99° F., pulse 110, respira- 
tions 25 per minute. 

Laboratory Studies. The urine was normal except for 12 to 14 white 
blood cells in the sediment. The hemoglobin content was 64%, and the 
white blood count 25,800 per cm (neutrophils 94%). The shape of the 
red cells and platelets was normal. The Kahn test of the blood was negative. 
The non-protein nitrogen was 27 mg. per 100 cc. Roentgen ray of the 
chest showed bronchopneumonia at both bases. An electrocardiogram 
showed normal sinus rhythm; the rate was 136 per minute, and there was a 
low origin of T in the fifth lead. 

Course. There was improvement for the first 2 days in the hospital; 
the temperature was normal on the second day, although the pulse rose to 
125 and the respirations to 35. On the 3d day the patient suddenly went 
into collapse, with a subnormal temperature and a drop of the pulse rate 
to 90. There were no new complaints associated with this episode, which 
terminated fatally in a few hours. 

Necropsy revealed a hemopericardium, with the heart completely sur- 
rounded by about 150 cc. of blood clot and fluid. The heart weighed 
260 gm. On the epicardial surface of the left auricle in the region of the 
mitral ring was a raised blackish-red area 3 by 4.5 cm. in size, coated with 
fibrin. A probe could easily be inserted into it (Fig. 2). On section it was 
seen to consist of necrotic epicardial fat. 

In the left ventricle beneath the aortic leaflet of the mitral valve were 
several very small friable vegetations. In one area a probe could be easily 
passed upward beneath the valve into the necrotic portion of the epi- 
cardium. Microscopic section of this sinus showed blood clot, numerous 
neutrophils, fibrin and beginning organization. Diplococci were seen in the 
cytoplasm of some of the leukocytes. Culture of the abscess and also of the 
endocardial vegetations grew pneumococcus, Type 14. The myocardium, 
endocardium, papillary muscles and chords tendineae were negative except 
near the vegetations, where there was edema and some necrosis. 

The coronary arteries showed a considerable degree of atherosclerosis 
and a small branch of the circumflex supplying the abscess area could be 
traced until its lumen became ahnost obliterated, with no evidence of 
rupture. 

The right pleural cavity contained 200 cc. of clear amber fluid, and the 
left 100 cc. The left lung was completely bound down by easily broken 
adhesions. The right lung weighed 4S0 gm. and the left 525 . The lower 
lobes of both lungs were dark in color, subcrepitant, and contained patchy 
areas of consolidation, particularly the left. On section, purulent yellow 
material could be expressed from scattered areas over the lower lobes. 
In the upper part of the left lobe there was an area of consolidation 5 cm. in 
diameter. The rest of the examination revealed no pertinent findings. 
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Discussion. —Abscess of the myocardium may rupture either into 
the cavities of the heart or into the pericardia] sac. Howitt, 5 in 
1846, reported, the postmortem findings on an 8-year-old boy who 
fell gradually into coma. One may assume that the cause of his 
ailment was sepsis. The pericardium was distended and a pint of 
pus was found in the sac. At the juncture of the right auricle and 
ventricle an abscess was incised containing a teaspoonful of pus. 
Tiie abscess cavity communicated with the right auricular cavity. 
No statement is made as to whether the abscess opened into the 
pericardium. Moxon, 8 in 1869, described the case of a boy aged 11 
in Guy’s Hospital, who suffered from high fever and delirium. 
Physical examination of the chest was not made. At postmortem 
examination turbid fluid was found in the left pleura. There was 
an acute fibrinous pericarditis. Several small abscesses were 
located in the myocardium. One of these had ruptured into the 
left ventricle. Similar abscesses were found in one kidney and in 
the bones. This was undoubtedly a case of sepsis of undetermined 
etiology. In 1SS 4, Iladdon 4 reported 2 cases of ruptured heart. 
One of these occurred in a boy, aged 6, who died suddenly while suffer- 
ing from a disease of septic nature. On postmortem examination, 
scattered abscesses of the body were found. Severe fibrinous and 
purulent pericarditis was present. There was a rupture of the left 
ventricular wall posteriorly, near its junction with the auricle and 
just below the coronary sinus. This opening led to a small abscess 
cavity which, in turn, communicated again with the ventricular 
cavity just below the posterior Sap of the mitral valve. Endo- 
carditis was not present. No bacteriologic examination was made. 
Formad, 3 in 1S93, demonstrated a specimen of the heart of a man 
who died suddenly while diving. In the left ventricular wall 
posteriorly an abscess, the size of a large bean, was found. The 
pericardium contained seropurulent fluid. Several ecchymoses 
were present over the pericardial surface. No mention is made of 
the rest of the postmortem examination, or of the etiology of the 
abscess. Rudolf and Moorhouse, 10 in 1916, described the case of a 
20-vear-oJd soldier with normal circulatory signs who, while in the 
hospital with a shrapnel wound, developed a septic state. Subse- 
quently a short systolic “swish” and a marked, rough diastolic 
bruit could be heard over the second and third costal spaces on the 
right, close to the sternum. A diastolic thrill was palpated over the 
same area. Necropsy revealed a pericardial sac containing yellowish 
fluid with fibrin and a partially resolved blood clot. On the inner 
wall of the dilated right ventricle, an ulcerated area opened into a 
narrow channel of an abscess. The latter invaded the interven- 
tricular septum, opening again just under the semilunar valve of the 
aorta. The pericardial wall was intact and the myocardial abscess 
must have been metastatic. Bacteriologic examination was not 
made. Stevenson and Marshall, 11 in 1928, described the case of a 
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boy, aged 9 years, who suffered' from a S. aureiis sepsis and died 
rather suddenly. Postmortem examination revealed a fibrinous peri- 
carditis. The heart contained three small abscesses. Two of these 
ruptured into the pericardial cavity and were covered with blood 
clots. 'McLagan, 7 in 1928, reported a case of a 57-year-old man 
who, following a large carbuncle, developed a generalized sepsis. 
In this illness he developed a “seizure” and collapsed. Postmortem 
examination revealed the pericardial sac filled with a soft clot. A 
small probe could be passed into the right coronary artery and into a 
small cavity containing 1 cm. of pus. Bacteriologic examination 
was not made. 

We were able to find in the literature only these 7 cases of rupture 
of the heart by abscess described in sufficient detail to rule out other 
conditions. In 611 cases of spontaneous cardiac rupture collected 
and analyzed by Krumbhaar and Crowell, 0 abscess was mentioned 
in only 3 instances. In 92 additional cases of ruptured hearts 
analyzed by Davenport, 2 2 were the result of abscess. It is probable, 
however, that the condition is more frequent than indicated by these 
reports in the literature. 

Abscess of the heart occurs not only in man, but also in animals. 
Oehl 9 mentions that during the period of 1892 to 1921 he never 
observed cardiac abscess in cattle, either during meat inspection or 
in numerous autopsies. During the year 1921 he encountered the 
condition in 2 instances. The first case was that of a 4-year-old 
fat cow which, on the day she was butchered, had been driven a 
distance of 8 kilometers without difficulty. About a hand’s breadth 
above the apex of the heart a bulging and fluctuating area about the 
size of a plum was found. This “ silent ” abscess containing creamy 
pus apparently did not rupture. In the other instance, the cow 
appeared to be previously in good health and died suddenly during 
the night. The autopsy revealed an abscess about the size of an egg 
in the lateral wall of the left ventricle. The musculature in the 
inside of the heart was of paper thinness and had a perforation 
about the size of a 10 “pfennig” piece. Dark, loose coagulated 
blood surrounded this area of perforation into the ventricle. The 
author believed that these solitary abscesses developed as a result 
of a cardiac lesion caused by epidemic foot-and-mouth disease, 
secondarily infected with the Bacillus pyogenes. 

The 2 human cases here reported are quite unique in that no other 
abscesses were found in the body. In the first case, the staphylococ- 
cus abscess of the heart probably originated from urinary sepsis; 
in the second case, the myocardial abscess was a direct extension of 
a small mural pneumococcus vegetation, a complication of a broncho- 
pneumonia. In the latter case, the abscess was localized in the fat 
tissue at the junction of the auricle and ventricle. As indicated from 
other case reports in the literature, abscesses have a certain predi- 
lection for this area. 
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In both of the cases reported by us the small coronarv arteries 
traversing the abscessed area were thrombosed, but the histologic 
picture of the thrombus indicated that it was a secondary, rather 
than a primary, process. Abscess of the myocardium may, however, 
develop as a secondary process in a previously infarcted area caused 
by a primary coronary thrombosis, as indicated by the remarkable 
case reported by Cossio and Berconsky. 1 A 64-year-old man 
suffered for 2 years from manifestations of coronary sclerosis and 
later thrombosis. Three days before coming to the hospital he 
developed thoracic pain and respiratory difficulty. During his 
2 weeks’ stay in the hospital he had fever, signs of bronchopneu- 
monia and leukocytosis, and electrocardiographic changes. 
Gradually circulatory collapse supervened and he died. Post- 
mortem examination revealed a pneumococcus meningitis and 
myocardial abscess containing pneumococci. The latter was 
localized within the old infarcts. One has to assume that the 
infarcted area was predisposed to the formation of abscess. In 
support of this assumption, we have observed the formation of 
pneumococcus abscesses at the site of intramuscular injection of 
caffein to patients with lobar pneumonia. 

The clinical manifestations of myocardial abscess with rupture, 
as judged from the 7 cases in the literature and the 2 cases here 
reported, are variable. The abscess itself is usually symptomless 
until its rupture causes sudden precordial non-radiating pain fol- 
lowed by progressive circulatory collapse (pericardial tamponade) 
causing death within a few hours. The case of Budolf and Moor- 
house 10 indicates, however, that the dissection of the myocardium 
by an abscessed tract can be responsible for systolic “swish” and 
rough diastolic bruit. The diastolic murmur heard in Case 1 may 
also have been caused by the opening of the abscess into the ventricle. 
The electrocardiogram, as indicated by the 2 cases here reported, 
may be essentially normal before the rupture of the abscess. It is 
of interest that none of the reported cases 'of cardiac rupture due to 
abscess has been diagnosed clinically. 

Summary. 1. Two cases of solitary myocardial abscess with 
perforation of the heart are described. In the first case the abscess, 
caused by S. aureus, ruptured into the right ventricle as well as 
into the pericardial sac. In the second case the abscess, caused by 
pneumococcus, was localized mainly in the fat tissue at the junction 
of the auricle and ventricle and was formed as a direct extension 
of a small mural pneumococcus vegetation. This abscess ruptured 
into the pericardial sac. In both cases the clinical course did not 
suggest sepsis and the unexpected cardiac perforation resulted in a 

fatal circulatory collapse. , . 

2. "While abscess of the myocardium in case-, of sepsis is not an 
unusual occurrence, perforation of the heart by ab.-cc-s is rare. 
Seven such instances, collected from the literature, are cited. As 
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judged from the 9 cases now available, myocardial abscesses are 
silent until their rupture causes sudden low thoracic pain, followed 
by circulatory collapse. In 2 of the 9 cases a diastolic murmur was 
present. 

We wish to thank Dr. Joseph E. Hallisey for granting permission to include the 
clinical abstract of Case 2. 
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THE ROLE OF DISTENTION IN THE GENESIS OF ACUTE 
INFLAMMATION OF HOLLOW VISCERA. 

By Warner E. Bowers, M.D., 

TEACHING FELLOW IN SURGERY, UNIVERSITY OF MINNESOTA, 
MINNEAPOLIS, MINN. 

(From the Departments of Pathology and Surgery, University of Minnesota.) 

The thesis that acute inflammatory changes may develop as a 
result of mechanical distention of a hollow viscus will be elaborated 
on in this paper. It is our impression that bacteria play a sub- 
ordinate role in these changes and are of importance mainly in the 
stimulation of fluid extravasation which augments the distention 
factor. It is realized that this concept is in conflict with the current 
teachings of pathologists, but it is hoped that sufficient evidence can 
be adduced to lend some credence to the view. 

Many of the hollow viscera of the body contain a more or less 
rich bacterial flora 14 - 15 and this fact is responsible for the teleologic 
reasoning which assumes that if bacteria are found in pathologic 
tissues they must have an etiologic relationship. If the organ, 
ordinarily sterile, is found to contain bacteria and to show pathologic 
changes, such reasoning is acceptable. In the case of the appendix, 
for example, which is a tube containing many types of organisms, 
Wangensteen and Bowers 24 have shown that relatively few cases of 
acute inflammation show organisms in the tissues but that incidence 
of organisms is increased if gangrene has supervened. In this case, 
since the bacteria tend to appear late or not at all in the course of 
the disease, they cannot be assumed logically to play the important 
etiologic role. That the absorption of bacterial products is not 
always a factor in the production of acute inflammatory changes in 
an obstructed hollow viscus will be shown later. 

^ an Zwalenburg, 23o - 5 - c - rf in his excellent papers, describes the 
sequence of events which leads to acute inflammation in a distended 
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hollow viscus, in which the lumen is obstructed. The arteries at systolic 
pressure carry fluid into the viscus, which is drained at a* much 
lower pressure by the veins and lymphatics. There is fluid in the 
lumen, having a greater osmotic pressure than the tissue fluids. 
Consequently there is a shift of fluid from the vessels and tissues 
into the lumen, thus initiating the distention factor. Small venules 
become occluded and serum begins to be extra vasated. As dis- 
tention progresses, veins and lymphatics become further blocked by 
pressure within the lumen and as the blood flow is decreased, 
diapedesis of leukocytes begins. On the aspect of the organ opposite 
to that into which the vessels enter, blood supply is poorest and 
here the flow is first entirely blocked. The arteries continue to 
pump in blood and now the small venules and capillaries rupture. 
The tissues are now deprived of oxygen and necrosis begins. On 
the side opposite to the origin of blood supply, small diamond-shaped 
infarcts develop and finally rupture occurs through these sites. 
Bacteria may or may not enter the dead tissues, but, as can be seen 
from Van Zwalenburg's description, they are not essential. They 
may augment the changes which already have been initiated. 

Van Beuren 52 describes this same mechanism as that by which 
perforation is induced in cases of intestinal obstruction. This 
sequence of events seems to be well accepted in the case of intestinal 
obstruction but apparent!}' this knowledge has not been applied in 
the study of pathogenesis of similar conditions. 

Infiltration of tissues by neutrophils is generally credited to 
bacterial invasion, but this is not necessarily the case. Pepper and 
Farley 16 state that broken-down tissue in small amounts, may give a 
marked and early rise in white count. Downey 8 feels that even in 
the case of acute appendicitis, there is enough tissue damage to 
explain the very early leukocytosis. Prochnow 19 showed that 
leukocytosis with relative increase in neutrophils could be demon- 
strated postoperativcly, even in non-infected herniaplastics. This 
shows that tissue damage may be responsible and infection need 
not be present. According to the descriptions of Van Zwalenburg 
and Van Beuren, it is easy to see that tissue death is not a late event 
in the chain. 

That slowing of the blood stream is accompanied by extravasation 
of fluid into the tissues is so well recognized that arguments and 
examples need not be cited. Van Zwalenburg 5 -’ 0 distended intestinal 
loops and found that as the blood supply was obstructed, even in a 
dry atmosphere, drops of fluid appeared on the serosal surface. 
Downey has shown that venous stasis will cause leukocytic infil- 
t ration of tissues, consequently, necrosis of tissues need not precede 
accumulation of leukocytes. 

These inflammatory changes do not follow upon the slow increase 
in size of a cyst, because the blood supply has an opportunity to 
accommodate itself to the slowly increasing distention. This is 
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illustrated in such cases as mucocele of the appendix, where great 
distention may be present without inflammatory changes. 

From the foregoing discussion, it would seem that acute distention 
of an obstructed hollow viscus is followed by acute inflammatory 
changes. It remains now to show that this can be demonstrated 
experimentally. 

Material and Method. In the experimental work, dogs were used. The 
tissue specimens were fixed in formalin and sections stained with hema- 
toxylin and eosin or with Gram-Weigert for bacteria. Smears and cultures 
were made of tissues and lumen content. Where constant pressure was 
applied within the lumen of a hollow viscus, the Perusse bottle was used. 
This apparatus is so arranged as to deliver a constant but adjustable water 
or air pressure. In some experiments, increased intraluminal pressure was 
induced by filling the obstructed or normally closed lumen with sterile 
hypertonic saline or glucose solution. 

I. Clinical Material. Within the past few years, several investi- 
gators, including Andrews 1 and Westphal, 23 have implicated mechan- 
ical factors as etiologic agents in appendicitis 4 and gall-bladder 
disease. Andrews feels that stones are precipitated by biliary 
stasis and that once stones begin to form, the pressure-distention 
mechanism is in full swing. Westphal, in a paper on appendicitis, 
likens the appendix trying to expel a fecalith to the gall bladder 
attempting to expel a calculus. He feels that both conditions are in 
reality dependent on a pressure mechanism. The cystic duct is 
usually found to be plugged by a stone in cases of acute cholecystitis. 
This observation is borne out in an unpublished' series of cases 
studied by Zierold. 27 

1. Clinical Appendicitis. The thesis that acute appendicitis is 
usually a form of closed loop obstruction rather than a bacterial 
disease is now being made the subject of an extensive investigation. 
Though the data cannot yet be published, some of the conclusions 
reached thus far will be indicated. In 108 cases of appendicitis 
studied at the Minneapolis General Hospital in 1935, there was an 
81% incidence of definite obstruction to the lumen in the acute 
cases, caused by an impacted fecalith in 60% of the cases. In the 
perforated cases, the incidence of obstruction rose to 97% and a 
fecalith was the obstructing mechanism in 81 %. These appendices 
had the pathologic characteristics of closed loop obstruction with all 
inflammation distal to the point of obstruction. There was marked 
distention with thinning of the walls and the perforations routinely 
appeared on the antimesenteric side. Correlated with these find- 
ings are the observations that bacteria were found in the tissues in 
only 12% of the non-gangrenous appendices. In the gangrenous 
and perforated group, the incidence of bacteria in the tissues rose 
to 17%. These preliminary reports tend to confirm the impression 
that the obstructive element is very important and the bacterial 
element of lesser significance. These results check closely with a 
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large experimental series and a clinical series from the University 
Hospital. 

That the obstructive mechanism may be of great importance in 
the causation of appendicitis is not a recent idea and was advocated 
in 1897 by Pozzi, 18 who accredits the original idea to Dieulafoy. 
Pozzi stressed the importance of the valve of Gerlach as a factor in 
converting the appendix into a closed loop. This factor is being 
investigated by Wangensteen and his coworkers, who find evidence 
of a sphincter-like mechanism at the base of the appendix. Con- 
siderable resistance to the flow of water is almost invariably en- 
countered, pressures of 30 to 60 cm. of water being withstood before 
water will run into the cecum from the appendix. Such intra- 
luminal pressures, if maintained over a period of hours, will obviously 
lead to changes in the appendical wall. 

Westphal has shown that two other factors operate to convert the 
appendix into a closed loop. He has demonstrated that the appen- 
dical lumen is normally narrower at the base. Thus, fecal masses, 
laminated by successive layers of secretion, become impacted at the 
base. The other factor is that the musculature of the appendix is 
normally heaviest toward the base. He shows by Roentgen ray 
examinations that appendical peristalsis is ineffectual in the organ, 
most often beginning at the base and progressing toward the tip. 

Banks and Green 3 report a case of carcinoma of the cecum in 
which appendicitis developed. At operation the tumor was found 
to be obstructing the base of the appendix which was inflamed and 
distended to the size of a banana. They refer to similar cases 
reported by Mayer, Shears and Parker and Rosenthal. 

2. Carcinoma of ihc Sigmoid with Perforation of the Cecum. In 
support of the idea that a pressure-distention mechanism is capable 
of causing intestinal perforation, the following similar cases are 
briefly outlined. Both patients were elderly men with carcinoma of 
the sigmoid colon. Each had been given barium by mouth and then 
was sent to the hospital with a diagnosis of intestinal obstruction of 
unknown origin. The obstruction was complete in each case arid 
Roentgen rnvs showed tremendous gaseous distention of the large 
bowel, especially in the region of the cecum. Both patients expired 
before operative intervention could be made. In each case, at 
autopsy, the cecum showed multiple perforations through infnrcted 
areas on the side opposite to the entering blood supply. 

The ileocecal valve had remained competent, so that with the 
obstructing carcinoma the large bowel had become a dosed loop. 
As material accumulated and decomposition continued, the dis- 
tention became progressively greater. The cecum gradually be- 
came deprived of its blood supply by increasing intraluminal pres- 
sure. Finally, areas of necrosis appeared and through these infarcts, 
perforations resulted. The tissue* showed a severe inflammatory 
reaction with dense leukocytic infiltration and areas of necrosis, 




Fig. 1. — A clinically gangienous appendix which illustrates the principles of closed 
loop obstruction, with distention, thinning and gangrene of the walls, distal to the 
impacted fecalith. The mucosa is ulcerated and sloughing, while the dilated lumen 
contains dissolving fecalith, fluid and debris. Proximal to the point of obstruction, 
the lumen is normal in calibei, the wall is notmal in thickness and sections show 
very slight inflammation. Distally, sections show necrosis with thrombosis of 
vessels. 



Fig. 2. — Photomiciograph of a dog’s uietei after baling been subjected to 15 cm. 
of water pressuie for IS hours. There is edema of the periureteral tis=ues, marked 
leukocytic infiltiation of all layers, separation of the muscle bundles by distention and 
inflammatory exudate. The mucosa is necrotic and sloughing. This corresponds 
closely to the microscopic picture of gangienous appendicitis. 
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Gram-Weigert stains showed bacteria on the serosal surface, from 
the escaped contents but there were no bacteria in the tissues. 

Sperling, 210 in his paper on competency of the ileocecal sphincter, 
reports 2 cases in which perforation of the large bowel occurred 
proximal to the point of obstruction caused by a carcinoma. 
Koueky 13 reports a similar case seen at autopsy and the author has 
operated upon such a case. This "circumscribed meteorism” was 
first described by Maydl 20 in 1883 and Bayer 20 in 1889, in which the 
cecum becomes distended after distal colon obstruction. The 
development of this phenomenon depends on competency of the 
ileocecal valve. ICocher 12 in 1889 emphasized that gas pressure in 
the bowel could cause gangrene and Anschutz 20 and von Greyerz 20 
showed that the thinness of the wall and the relative width of the 
cecum are the causes of the greater distention in this region. The 
latter inflated two rubber balloons of unequal size, tied to a T tube, 
and showed that the larger balloon inflated quickly and burst before 
the smaller one reached any noteworthy size. In this regard 
De Quervain 20 says, "With membranes of equal elasticity, the 
pressure is higher when the radius is smaller; therefore, that degree 
of pressure which will suffice to distend the membrane with the 
larger diameter, will not suffice for the smaller.” Rost 20 states that 
if air is blown into the rectum, patients first complain of pain in the 
cecum. Von Greyerz and Shimodeira 20 have shown that distention 
of the bowel decreases its arterial blood supply. Gatch, Trusler and 
Ayers 10 have measured the blood flow through obstructed loops 
distended by various gas pressures and found that as the pressure 
was increased, the blood flow decreased. They repeated the 
observation that the greatest effect is seen on the antimesenterie 
surface. Dragstedt, Lang and Millet 9 concluded that distention 
interferes with the flow of blood in the vessels of the walls of the 
intestine. 

II. Experimental Data. In order to understand the pathogenesis 
of perforation in obstruction, it is necessary to recognize certain 
fundamentals in bowel physiology. It is known that the normal 
sustained intraintestinal pressure in dogs is 2 to 4 cm. of water. 
There are normally 10 to 12 contractions per minute. Sperling 216 
has shown that simple obstruction doubles the normal intraluminal 
pressure and with activity of the bowel, this pressure is increased 
15 times. He found that a maintained higher pressure gave 
rhythmic contractions of the same rate but more vigorous in 
amplitude. The stasis of obstruction not only increases the height 
of contractions but pyramids the pressure. As the obstructed bowel 
becomes fatigued, there are intermittent cycles of activity and this 
explains the colicky type of pain. Sperling also found distention to 
be an intense stimulus to secretion. This is stressed by Herrin 
and Meek. 11 These observations bear out the ideas of Van Zwalen- 
burg on the hydraulic vicious cycle. As the fluid pressure increases, 
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peristaltic and secretory stimulation becomes more intense and this 
again increases the pressure. Marked changes in absorption also 
are shown in the obstructed bowel. Sperling demonstrated that 
absorption is increased up to 40 cm. of water pressure and then 
decreases. The normal non-distended bowel absorbs SG% of the 
water placed in it in 1 hour, whereas the obstructed bowel absorbs 
only S to 10%. As the blood supply is cut off by distention, edema 
occurs and a segment of obstructed bowel increases its weight by 
114% in 24 hours, according to Sperling. 

1. Closed Loop Intestinal Obstruction. In 7 dogs the appendix was 
severed from the cecum and converted into a closed loop. Some of these 
loops were full of feces, some empty of gross fecal material and some were 
washed out with tap water. The specimens were removed at intervals 
varying from 2 hours to 0 weeks. Tiie empty loops developed acute 
inflammatory changes only if distention supervened. Both full loops be- 
came gangrenous in 48 hours and one perforated. The washed loop, re- 
moved after G weeks was quite normal. Here we see that, with the same 
bacteria in all, acute changes were found only when the loop became dis- 
tended. 

In 4 dogs, washed closed loops of ileum were prepared. These were 
removed in 24 to 72 hours. The early specimens showed marked distention 
with a hemorrhagic fluid and the 72-hour specimen perforated distally on 
the antimesenterie border. 

In 4 dogs, closed loops of cecum were established. Two were washed and 
two were full. One full loop perforated in 24 hours and the other was dis- 
tended and gangrenous in 4S hours. One washed loop was incorrectly 
prepared, a piece of ileum being incorporated so that it perforated from dis- 
tention by ileal fluid in 2 weeks. The other washed loop was removed niter 
G weeks and was quite distended by gas and fluid but was microscopically 
normal, probably because the distention had been gradual. 

In 2 dogs, closed loops of rectum were made, one full and one empty. 
The full loop became distended and ruptured the sutures in 5 days; whereas 
after G weeks the empty loop, although distended by gas, was microscop- 
ically normal. 

From these experiments, several genera! conclusions can be 
drawn. 1, the fate of a closed loop is definitely correlated with its 
location and the function of that segment of bowel. Closed loops ol 
secretory segments regularly distend and rupture whereas absorptive 
segments become slowly distended by gas and mucus or may remain 
collapsed. 2, the content of the loop is important in determining 
the outcome. The contents may act as a hydrophilic agent and 
cause distention with perforation as will be shown subsequently, 
ft, the presence of bacteria may cause distention and rupture if they 
produce fluid and gas by action on the content of the loop. 4. 
any materia! in the loop acts as a secretory stimulant. This secre- 
tion then augments distention and a vicious cycle is established. 

It is seen from these conclusions that bacterial invasion probably 
is purely secondary to mechanical factors. That the absorption 
of bacterial products is usually of little significance is shown from 
the fact flint non-distended dosed loops show no inflammatory 
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changes although the luraina contain myriads of living organisms 
of the same type as those found in distended loops which regularly 
develop inflammatory changes. Burget, Martzloff, Suckow and 
Thornton, 5,6 working with jejunal loops, found that daily aspiration 
of the loop content allowed the dogs to live indefinitely but without 
aspiration the loops regularly became distended, gangrenous and 
perforated. They feel that the organisms in the lumen directly or 
indirectly cause the formation of fluid. Sperling found that the 
pressures developed in closed loops may be 20 times the normal. 
Jejunal loops had 7 times the pressure of ileal loops due to more secre- 
tion and showed a consequently greater tendency to perforate. 
Wilkie 200,6 has demonstrated that ileal closed loops containing 
carbohydrate material routinely perforate but those containing 
protein material perforate much earlier due to the more active 
fermentation, liquefaction and gas production. These changes de- 
pend on bacterial action but do not indicate a bacterial origin of the 
perforation. 

2. Experimental Appendicitis. Wangensteen and Bowers 24 have 
shown that distention seems to be the most important factor in the 
production of experimental appendicitis. In their pressure experi- 
ments, using the Perusse 17 bottle, they routinely obtained acute 
inflammatory changes, applying pressures ranging from 3 to 30 cm. 
of water and air for 6 to 18 hours. There was a direct correlation 
between the degree of pressure and the severity of change; also 
between the length of time applied and the severity. The incidence 
of bacteria in the deeper tissue layers also showed a positive correla- 
tion with the time and degree of pressure. 

It has been generally accepted that appendicitis is caused by 
increase in virulence of organisms due to stasis in the lumen. 2 

The following experiments were carried out to test this idea. In 6 dogs, 
the appendix was washed clean with tap water and then converted into a 
closed loop distended with brain broth, gelatine, agar, potato, plain broth 
and Ringer’s solution. This should have given the organisms ample 
opportunity to increase in numbers and virulence without hindrance. 
These loops were removed after 1 and 2 weeks. In each instance most of 
the medium had been absorbed. On smear, the lumina contained myriads 
of organisms of all types. On section, all these appendices showed a sub- 
siding inflammation. On Gram stain, in no instance were there bacteria 
in the tissues. Since no bacteria were found in the tissues, it was thought 
that possibly the inflammatory change was on the basis of distention due to 
hydraulic imbalance. This was investigated as follows. A dog’s appendix 
was converted into a washed closed loop containing a saturated solution of 
sodium chloride. In 48 hours the entire loop was gangrenous and showed 
multiple perforations. This experiment was repeated using concentrated 
glucose with identical results. It was noticed that very few organisms were 
present and the experiment was repeated but with' the addition of gentian 
violet to the salt and glucose solutions for an}' bacteriostatic action which 
it might exert. These appendices were removed in 24 hours and the loops 
were found to be gangrenous and covered by a fibrinous exudate. The 
loops contained 5 times as much fluid as was originally injected. In the 
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loop containing salt and gentian violet there were very rare organisms 
while in the loop containing glucose and gentian violet the contents were 
actually sterile on smear and culture in liver-peptone broth. None of these 
tissues contained bacteria on staining by the Gram-Weigerfc method. 

These experiments dearly demonstrate that the osmotic pressure 
may be of more importance than bacteria in causing gangrene and 
perforation. 

Van Zwalenburg 230 in 1904 stated that the evident interference 
with blood supply in appendicitis is best accounted for on the basis 
of increased intraluminal pressure. 

3. Distention of the Ureter and Renal Pelvis. The normal upper 
urinary tract is conceded to be sterile and for this reason it was 
selected as a suitable site for experiments in acute distention. 

In 6 dogs, the peritoneal cavity was opened aseptically and the right 
ureter was isolated. The ureter was cannulated 6 cm. below the kidney, 
the cannula pointing toward the renal pelvis. The cannula was then 
connected to the Perusse bottle. In 2 dogs a pressure of 15 cm. of water 
was maintained for 6 hours and in 2 others for 18 hours. In 1 dog a pressure 
of 30 cm. of water was maintained for G hours and in another for IS hours. 
Only 2 specimens need be described in detail. Fifteen cm. of water pressure 
for 6 hours produced earty gangrenous changes in the kidney pelvis and 
ureter. Hematuria developed after 2 hours of pressure. The urine was 
sterile and the tissues showed no bacteria after Gram stain. Water pressure 
(15 cm.) for 18 hours gave gangrene of the ureter and renal pelvis. Here 
the picture resembled that of appendicitis, with edema of the periureteral 
tissues, congestion and hemorrhage in the submucosa, sloughing of the 
mucosa and dense leukocytic infiltration of all layers. The muscle bundles 
were pulled apart by the distention and the inflammatory exudate. The 
urine was sterile and the tissues failed to show the presence of bacteria 
on Gram stain. This series, while small, shows definitely that acute in- 
flammatory changes may be induced in the sterile ureter and kidney pelvis 
by increasing the intraluminal pressure, These experiments have no 
bearing on acute pyelitis nor is it intended to infer that, pyelitis is a disten- 
tion phenomenon (Fig. 2). 

4. Distention of the Urinary Bladder. The urethra of a male dog was 
ligated and 500 cc. of Finger’s solution were injected subcutaneously to 
insure bladder distention. After 24 hours the urinary bladder was tre- 
mendously distended, very thin walled and the tissues were so dark as to 
appear gangrenous. The urine was cultured in liver-peptone broth winch 
after 72 hours showed a sparse growth of Gram positive spore-forming rods. 
On section, there was relatively little hemorrhage but all of the tissue planes 
were densely packed with neutrophils. A Gram stain of the tissues failed 
to reveal the presence of bacteria in the bladder wall. 

Creevy, 7afc,c in Ins work on bladder distention, showed that 
inflammatory changes regularly followed but hemorrhage was a more 
pronounced part of the picture in his series. In all of his cases of 
simple urethral obstruction, the urine remained sterile although 
acute inflammatory changes accompanied the distention. 

5. Acute Experimental Glaucoma. The effect of increasing the 
intraocular tension in dogs by the injection of saline into the globe 
was investigated as follows, all of the preparations remaining sterile. 
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In 1 animal the anterior chamber fluid was replaced by sterile normal 
saline solution, under no increased pressure. The eye was removed after 6 
hours and was found to be normal on section. In another eye, the anterior 
chamber was distended with normal saline for a 6-hour period. Sections 
showed a dense leukocytic infiltration around the vessels at the angle of 
the iris and choroid coat. Distention of the anterior and posterior chambers 
by sterile hypertonic saline for 15 minutes failed to produce inflammatory 
changes. Distention of the anterior and posterior chambers with hyper- 
tonic saline for 6 hours, however, produced dense leukocytic infiltration in 
the vascular areas of the uveal tract. Similar distention for 24 hours pro- 
duced the same changes but of a more severe character. 

In this series it has been shown that normal saline under no 
pressure, gives no changes, whereas, by injecting about 1 cc. of 
saline for the same period, the pressure is increased to a point where 
inflammatory changes develop. Hypertonic saline caused no 
changes in 15 minutes but gave a progressively more severe reaction 
as the experiment was carried on for a longer period and its hy- 
drophilic action was exerted. In no case were bacteria present in 
these specimens. 

Conclusions. 1. The thesis that acute inflammatory changes 
may develop as a result of mechanical distention of a hollow viscus 
has been postulated and evidence presented to support it. 

2. The sequence of events in the development of acute inflamma- 
tion has been presented from the standpoint of pathologic physi- 
ology. 

3. Acute cholecystitis may be based on a pressure-distention 
mechanism. 

4. Our evidence indicates that acute appendicitis is a form of 
closed loop obstruction in the majority of cases. 

5. Two cases of carcinoma of the sigmoid colon with gangrene 
and perforation of the cecum due to gaseous distention and similar 
cases have been briefly cited in support of the distention thesis. 

6. Experiments on closed loop intestinal obstruction indicate that 
distention is the important factor in the causation of gangrene and 
perforation. 

7. The importance of the hydraulic vicious cycle in experimental 
appendicitis has been demonstrated. 

8. Experimental maintenance of a constant increased intra- 
luminal pressure will cause acute inflammatory changes in the sterile 
ureter and kidney pelvis. 

9. Severe distention of the urinary bladder of the dog results in 
acute inflammation. 

10. The inflammatory changes of acute experimental glaucoma 
may be induced by osmotic imbalance. 
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THE METABOLISM OF NEPHRECTOMJZED DOGS. 
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(From flic Department of Physiology, Louisiana State Unitersity Medical Centei.) 

In order to have a basis for the interpretation of the specific 
dynamic action of glycine in the nephrectomizcd dog, it tvas first 
necessary to have more complete information on the metabolism 
of the nephrcctomizcd dog. We believe that by limiting onr obser- 
vations tt) the first 5 to (i hours after kidney removal, we have a 
basis for indirect calculation of the energy production of the kidney, 
uncomplicated by many of the effects which come about hy later 
accumulation of metabolic end products. 

It is generally agreed by those who have made direct measure- 
ments of the oxygen consumption of the kidney, that its metabolism 
is subject to wide variations. (Bareroft and Brodie. 10 *’ I’Ve and 
Hemingway, 5 Ilayman and Schmidt,* \ an Siyke, Rhoads, Hiller 
and Alving. 10 ) 

Tangl 9 * found in 1) dogs that the net decrease in energy metabolism 
ranged from 0.8 to M.flf;, with an average of S.T'Jl. The It Q 
ro<e from 0.808 to 0.8:57. His dogs were eurnrized. Liter. 1 
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using rats, lie found by direct calorimetry, a decrease of 8.2%. 
St. Cserna and Ivelemen 3 observed a decrease of about 8% in normal 
animals and in experimental nephritis about 12%. After complete 
nephrectomy, Dock 1 found that nephrectomy resulted in an average 
decrease of about 5% in energy metabolism. 

Experimental. All the dogs used were female mongrels, previously fed 
on a diet of kitchen scraps, and all were fasted 24 hours previous to the 
experiment. 

In most cases a blood sample was taken before the administration of 
sodium amytal, which was then given intraperitoneally (60 mg. per kg. of 
body weight). Eight to 10 minutes usually sufficed for complete anes- 
thetization. Small additional doses (50 to 100 mg. per dog) of sodium 
amytal were sometimes given intravenously whenever needed to preserve 
the same degree of deep anesthesia. 

As soon as the dog was well asleep a catheter was inserted into the bladder, 
washing carried out and sample discarded. The catheter was left in place 
until the bladder was again washed just before nephrectomy (2 to 3 hours). 
The exact time of collection was recorded and sample saved for analysis. 

A tracheal cannula was inserted and connected to a Tissot spirometer. 
Three 30-minute samples of expired air were collected as nearly continu- 
ously as possible before nephrectomy and 5 hourly samples were collected 
after nephrectomy (Series I). In Series II, only 3 samples covering the first 
2 hours after nephrectomy were obtained. 

Three blood samples, from either the saphenous or external jugular 
vein, were collected before nephrectomy; the first, before sodium amytal 
was given; the second, about 1| hours later; and the third just before the 
operation. Five consecutive hourly samples were collected following 
nephrectomy. 

Bilateral nephrectomy was performed through an anterior midline 
incision and the total time consumed varied from 4 to 15 minutes. All 
precautions to prevent unnecessary trauma and hemorrhage were observed. 

Expired air samples were analyzed by means of an accurate Haldane 
apparatus. The analyses were carefully checked. Heat production was 
calculated on total R-Q since protein metabolism could not be measured 
after extirpation of the kidneys. Blood and urine urea nitrogen determina- 
tions were made by the method of Meyers. 8 

The dogs used in Series II were treated in the same way except their 
metabolism was followed for only 2 hours following nephrectomy'. The 5 
control dogs were subjected to the same operation except the kidney's were 
not removed. 

Results. The results of a typical experiment are shown in 
Table 1. It happens in this case that the sodium amytal was given 
intravenously' in contrast to all other*bxperiments where it was given 
intraperitoneally'. The results are no different. We wish to call 
attention to the constancy' of the basal metabolic determinations, 
under sodium amytal, both before and after nephrectomy'. Urea 
nitrogen accumulates in the blood, after nephrectomy', at a uniform 
and constant rate. 

Table 2 shows the summarized results on the dogs of Series I at 
the end of 2 hours after nephrectomy. In order to condense the 
table somewhat, the blood-urea figures are omitted. The decrease 
in basal metabolic rate varies from 7.21 to 25.08% of the total 
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metabolism with an average of 15 . 17 %. In the control animals, 
treated in the same way except that the kidneys were not removed, 
the range is from 4.84 to 15.31% with an average of 8.94%. This 


Table 1 . — A Typical Experiment. 


July 10, 1935. Dog. 7. Weight, 7.3 kg. 

Sodium amyt.il intravenously; S:10, 3.5 cc.; S:40, 1 ce.; 10:10, 0.5 ce. 


Urine 

urea N Blood 
per hr., urea N, 
mg. mg. %. 

10:10 Bladder washed 

12:20 Bladder washed 

12:25 213. S 14.1 

12:30 Nephrectomy 
12:43 Kidney wt., 3S gm. 

2:05 1S.S 

3:05 19.3 

4:0S 20.2 

5:05 23.4 

0:15 25.2 


10:38\,,„, , . 

11-OSu 0 sample air 

ll: 12 \ on , , 

11 -42 sample air 

11:46\„„, , . 

12T0/ 0 sarQ Pl e air 


13.15 Cal./hr. 
13.00 Cal./hr. 
13.02 Cal./hr. 


1 : 00 \ 
2 : 00 / 
2 : 10 ) 
3:00/ 
3. -OS) 
4:00/ 
4:111 
5:00/ 
5:09/ 
G:09 / 


GO' sample air 
50' sample air 
52' sample air 
49' sample air 
GO' sample air 


11.55 Cal./hr. 
10.90 Cal./hr. 
10.97 Cal./hr. 
10.G0 Cal./hr. 
11.15 Cal./hr. 


Table 2. — Metabolism of Nepiirectomized Doos — Series I. 

Average Decrcaso 








Wt. of 

B.M.R. 


per gm,. 




Wt. of 

Average 

Average 

kid- 

after 


kidney 

Dog 



dog. 

B.M.U. 

basal 

neys. 

nephrec., 

Decrease, 

per hr.. 

No. 


Date. 

Jv'K. 

per hr. 

R-Q. 

gm. 

2 hrs. 

%■ 

Calories. 

0 


. 7/3 

S.2 

15.34 

,S5C 

42 

12.42 

19.0 

.070 

7 


. 7/10 

7.3 

13.06 

.753 

3S 

11.22 

14.1 

.04S 

S 


. 7/12 

7.7 

12. 9S 

.7G9 

41 

10. SI 

16. S 

.053 

9 


. 7/1G 

9.5 

IS. 99 

,GS7 

60 

16. 2S 

14.3 

.015 

14 


. 9/G 

5.5 

10.97 

,74S 

31 

9.77 

10.9 

.03S 

15 


. 9/9 

5.9 

13.26 

.725 

32 

10. SS 

17.9 

. 075 

10 


. 9/1 G 

5.9 

13.42 

.793 

3S 

10. 9S 

IS. 2 

.064 

17 


. 9/1 S 

5.5 

9.S2 

.747 

34 

9.09 

7.4 

.021 

IS 


. 9/20 

6.0 

13.25 

.779 

37 

12.23 

V . 7 

.02S 

19 


. 9/23 

7.3 

13.67 

.758 

3S 

11.03 

19.3 

.070 

20 


. 9/27 

9.5 

IS. 70 

.719 

52 

15.25 

IS. 4 

.060 

23 


. 10/7 

9.0 

15.27 

.6SG 

55 

11.15 ’ 

20.0 

.07 5 

24 


. 10/11 

G.S 

14.15 

.746 

37 

13.12 

7.2 

.028 

25 


. 10/14 

0.7 

12.85 

-> .744 

41 

11.03 

14.2 

.044 

Ay. 





.751 



15.2 

052 





Controls— 

-fjajviroiomif Only. 




10 


. 7/1S 

1.5 

11. 7S 

.792 

36 

10.91 

7 38 

021 

n 


. 7/25 

9.1 

IS. 92 

.809 


16.83 

11.10 


12 


. 7/30 

6.4 

11.55 

. 75 1 

31 

10.09 

4.81 

.015 

13 


. 8 'I 

7.0 

9.92 

.771 

42 

9.32 

6.05 

.011 

20 


. 10/15 

9.1 

12.67 

.862 

3S 

10.73 

15.31 

.051 
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gives an average net decrease of 6.13%. The decrease expressed 
in Calories per gram of kidney per hour varies from 0.021 to 0.075 
in the neplirectomized dogs and from 0.014 to 0.051 in the control 
dogs. 

Table 3 is really a continuation of Table 2 and is arranged in this 
manner only to conserve space. In every experiment, except that on 
Dog 24, the R-Q rose. This, we believe to be due to the gradual 
accumulation of non-volatile acidic substances in the blood and 
tissues following nephrectomy. The decrease in heat production, 
expressed both in terms of percentage of the total metabolism and 
in terms of kidney weight, is somewhat less. This is shown also in 
the control animals and we believe it to be due to the lesser influence 
of trauma when studied over the longer period. 


Table 3. — Metabolism of Nephrectomized Dogs — Series I. 


Dog 

No. 

Average 
of B.M.R. 
for 5 hrs. 

after 

nephrec. 

R-Q 
av. for 

5 hrs. 
after 
nephrec. 

Decrease, 

%• 

Decrease 
per gm., 
kidney 
per hr.. 
Calories. 

Blood 
urea N 
before 
nephrec. 

Blood 
urea N 
at end of 

5 hrs. 

Urine 
urea N 
per hr. 

6 

13.27 

.891 

13.5 

.049 

9.5 

16.8 

34.7 

7 

11.03 

.849 

15.5 

.053 

14.1 

25.2 

213.8 

8 

10.81 

.819 

16.8 

.053 

23.8 

32.9 

229.8 

9 

17.00 

.741 

10.5 

.033 

11.2 

19.7 

266.5 

14 

9.83 

.819 

10.4 

.037 

10.5 

27.3 

83.1 

15 

10.93 

.788 

17.6 

.073 

13.6 

28.1 

93.6 

16 

11.51 

.S19 

14.2 

.050 

14.7 

19.0 

87.8 

17 

9.42 

.816 

4.1 

.012 

25.1 

41.0 

111.9 

18 

12.52 

.844 

5.5 

.020 

17.6 

41.6 

106.6 

19 

11.11 

.S23 

18.7 

.067 

16.4 

27.4 

66.3 

20 

15.80 

.758 

15.5 

.056 

8.5 

18.8 

115.8 

23 

12.30 

.790 

19.4 

.054 

7.3 

17.5 

44.0 

24 

12.81 

.741 

9.5 

.036 

13.4 

27.9 

70.2 

25 

11.24 

.771 

12.2 

.038 

9.1 

22.5 

102.8 

Av. 


. .805 

13.1 

.045 

13.9 

26.1 



Controls — Laparotomy Only. 


10 

10.82 

.S23 

8.1 

.027 

20.6 

22.5 

302.6 

11 

17.23 

.743 

S.9 

.... 

25.5 

17.9 

224.7 

12 

11.10 

.832 

3.9 

.013 

13.4 

25.3 

98.4 

13 

9.79 

.786 

1.3 

.003 

15. S 

14.6 

36.8 

26 

11.85 

.823 

0.5 

.019 

10.4 

11.9 

39.4 


Av SOI 5.S .016 


The blood urea nitrogen is practically doubled at the end of the 
5-hour period. ' One particularly important point is the lack of 
parallelism between the decrease in energy metabolism after neph- 
rectomy and the quantity of urea excreted per hour during the con- 
trol period. This same statement holds true for the experiments 
recorded in Table 4. 

The results of 2-hour experiments on another series of dogs are 
given in Table 4. In this case, due probably to the shorter time, 
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the R-Q does not uniformly show a rise. The decreases in energy 
metabolism are of the same order of magnitude as those given in 
lable 2. The blood urea nitrogen has increased approximately 
50%. 


Table 4. —Metabolism of Nephrectomized Dogs — Series II. 
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Discussion. Our values for reduction of heat production after 
nephrectomy are in almost exact agreement with those obtained by 
Dock 4 for the rat kidney. However, he did not deduct the decrease 
due to operation alone as we have done and as we believe necessary 
in gaining an approximate estimate of the proportion ol kidney 
oxygen consumption to the total consumption of the body. Our 
results also agree with the higher figures of Baroroft and Ilrodie 1 '- h 
and are somewhat higher than those of "\ an Slyke and eoworker.'. 10 
Both of these groups of investigators used the more direct met ln>d of 
measuring blood flow and arteriovenous oxygen difference. . I he 
fact that our values fall near the same range seems of some signifi- 
cance. It should be emphasized that all who have worked on this 
problem have found great variations in the metabolism of the 

kidney. , ... . . , . 

The values of -1 to 7% of the total metabolism. obtained by 


METABOLISM OF NEPHRECTOMIZED DOGS 


219 


deducting the decrease due to trauma from the decrease after 
nephrectomy, are a little lower than those of Tangl. 9a This may 
be due to the fact that his animals were curarized instead of anes- 
thetized and the afferent nerves were theoretically functional. ’ 

In the 5-hour experiments the R-Q showed a fair rise. This, we 
believe, indicates gradual elimination of carbon dioxide with the 
accumulation of non-volatile acids in the blood and tissues. The 
2-liour experiments did not show this effect to so great an extent, 
because the time was so much shorter. 

Blood urea nitrogen accumulates at a uniform and constant rate 
being increased about 50% in 2 hours and 100% in 5 hours. This 
is in agreement with Bollman, Mann and Magath. 2 Calculation 
of the amount of accumulated urea from the increase in blood level 
and referring it to the amount which should have accumulated 
according to the basal rate of excretion gave a value which would 
coincide with equal diffusion throughout about 70% of the body 
tissues. However, the variation between animals was very great, 
we have no blood-volume figures at the different times, so we have 
not considered this figure to be of any significance. We have 
omitted the calculation from our tables due to lack of space. 

There is, apparently, no correlation between the urea excretion 
of the basal period and the decrease in heat production after neph- 
rectomy. This finding appears to be in contrast to that of Gremels 6 
but confirms Van Slyke and coworkers. 10 

Conclusions. After bilateral nephrectomy in the dog: 

1. Heat production decreases 3 to 7%. 

2. Blood urea nitrogen increases approximately 50% in the first 
2 hours after nephrectomy and is doubled in about 5 hours. 

3. The decrease in heat production bears no relationship to the 
amount of urea being excreted during the control period before 
nephrectomy. 

4. The R-Q rises after nephrectomy probably due to the accumu- 
lation of non-volatile acids in blood and tissues. 

We wish to express our thanks to Mr. C. L. Dupre and Dr. II. A. Slionle of the 
Eli Lilly Company for kindly supplying most of the sodium amytal used in this 
investigation. 
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tee tissues to respond. Since tuberculin allergy is such a con- 
spicuous feature of tuberculosis, repeated effort Pas been made to 
correlate unetuatiors in allergy and the appearance of anergy rrrzh 
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following prolonged tuberculin administration, and the anergy of 
tuberculous pneumonia and miliary tuberculosis, to “ desensitiza- 
tion.” The chief effort has been not to show that anergy can be 
explained on the basis of immunity ( i . e., the “positive anergy” 
of the German school), but that immunity can exist in spite of this 
lack of allergy • (see Rich and McCordock, 9 Derick, Branch and 
Crane 4 and Cummings and Delehant 3 ). 

Whatever is finally accepted as the underlying explanation for 
subsidence of allergy in active tuberculosis, it seems important that 
clinicians be reminded that such subsidence does often occur and . 
that it may be found in tuberculosis both of favorable and unfavor- 
able course. 

At the present time there is increasing effort to correlate tuberculin 
allergy and tuberculous activity. A few of many studies may be 
cited. Ayman 1 has attempted to find a dosage of tuberculin to 
which patients with active tuberculosis are positive, and non- 
tuberculous patients negative. A dilution of 1 to 50,000 of the old 
tuberculin in his possession seemed to be such a dose, but he freely 
admitted that severely ill tuberculous patients, with high fever and 
bronchopneumonic areas in the lungs, were prone to be negative to 
this dose. 

Westwater, 13 also attempting a quantitative use of the tuberculin 
test, had some success in correlating types and severity of tubercu- 
losis with skin sensitivity. Massive disease and exudative lesions 
were found to be associated with low sensitivity, and slight lesions 
and fibroid tuberculosis with the reverse. The more recent and 
active the disease the higher the sensitivity. Among patients 
getting worse on routine treatment, sensitivity remained stationary 
or diminished, whereas it commonly increased with clinical improve- 
ment. Acute excavation was found to be associated with high allergy, 
whereas a low degree of allergy was found with old cavities. Col- 
lapse therapy appeared to reduce sensitivity to tuberculin, and this 
fact was explained on the ground of desensitization following lymph 
stasis in the lung. 

Neal 7 noted that a considerable number of patients under pneu- 
mothorax treatment, as they improved, became negative to tubercu- 
lin, and was led to the conclusion that the tuberculin test might be 
used as a guide for the termination of pneumothorax treatment. 
Paretsky, 8 in following over a thousand cases of positive reactors, 
saw 80 become negative to tuberculin. Their sensitiveness had 
decreased from the point where they were sensitive to the customary 
diagnostic doses of old tuberculin, to the point where they failed 
to respond to the excessive dose of 10 mg. In every case where loss 
of tuberculin allergy occurred in what was originally active disease; 
the disease had become arrested. 

Other studies might be cited, but these illustrate the general 
trend. Most investigations have dealt with the complete disappear- 
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ance of the tuberculin reaction. A few have been concerned with 
fluctuations in the intensity of tuberculin sensitiveness. A great 
difficulty has been in the choice of a suitable method for studying the 
latter. Variable factors have been the dosage of the tuberculin and 
the quality of different tuberculin preparations. 

_ The simplest method is to measure the varying size of reaction to a 
given dose.. However, in general the method of serial dilution and 
determination of the threshold at which reaction occurs, has been 
found sharper in its results (Schwartz and Heise, 10 Johnston, Howard 
and Maroney). 5 The latter method, on the other hand, suffers 
from cumbersomeness and difficulty in application where a large 
number of patients are under observation. 

Methods of Investigation. The object of the present investigation was to 
study fluctuations in the level of tuberculin hypersensitiveness in chronic 
tuberculosis, and correlate them if possible with changes in the clinical 
course. Since a general impression seems to exist among clinicians that 
pleural effusion in tuberculosis is followed by reduction in sensitiveness to 
tuberculin, effort was directed particularly toward the investigation of this 
problem. Since pleural effusion is a common complication of artificial 
pneumothorax, it was thought that frequent tuberculin tests in patients 
under pneumothorax treatment would, in a certain number of cases, through 
ordinary chance just precede the appearance of a pleural effusion, permitting 
subsequent study of the fluctuation, if any, in the intensity of the tuberculin 
reaction. 

This investigation differs from previous ones in that standardized tuber- 
culin, viz., the Purified Protein Derivative (PPD), 11 was employed through- 
out. The use of a product of constant strength is obviously necessary in 
such a study, since small differences in reaction, due to variation in the 
tuberculin used, might be attributed to fluctuations in the level of the 
patient’s sensitiveness. Another obvious source of error in such a studj r is 
individual variance in measuring the size of reactions. The present investi- 
gation is subject to criticism on that score, because the actual tests were 
carried out by a series of workers, each conducting the tests for 3 to 4 
months. Actually, however, uniformity in reading and measuring reactions 
was ensured by uniform training and practice in the Institute, and over- 
lapping periods of several weeks in the hospital as one investigator took the 
problem over from another. Even with this precaution, in tabulating 
results, variations in sensitiveness were not looked upon as significant unless 
they departed by more than 50 % from the size of the reaction at the begin- 
ning of the study. 

The investigation was made on 116 ward patients in the tuberculosis 
services of Drs. Frank A. Craig and Ii. W. Iletherington in the Philadelphia 
General Hospital. Two-thirds (06%) of the group, were classified as far 
advanced when the study was begun ; 24 % as moderately ad va need and 10 % 
as minimal or suspected tuberculosis. 

The plan at the outset was to test a large group once a month with the 
hope that' a considerable number of patients, sufficient for drawing con- 
clusions, would remain under observation for the course of the experiment, 
which was arbitrarily set at 1 year. However, numerous deaths occurred, 
and discharges from the hospital, with or against advice, were so many that 
only 67 remained long enough for what was considered minimal required 
observation of the trend of tuberculin sensitiveness. This minimum was 
set at 4 months, permitting 5 monthly tuberculin tests. Of the entire group, 

20 received 10 or more monthly tuberculin tests. 
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Of the 67 patients remaining long enough for satisfactory observation, 
34 were under pneumothorax treatment. In most of them the procedure 
was initiated in flie hospital. Since, as already noted, pneumothorax is 
often complicated at some period in its course by tuberculous pleuritis 
with effusion, it was believed that considerable opportunity would occur for 
study of the effect of pleural effusion on the tuberculin reaction. Actually 
21 of the 34 patients under pneumothorax treatment developed effusions in 
the course of treatment. In addition, 3 cases of pleural effusion occurred 
among the 33 patients not under pneumothorax treatment. A little less 
than half of the effusions occurred so early in treatment, or at such a long 
time interval from the next tuberculin test, that their relation to skin 
sensitiveness seems quite uncertain. In 13 cases, or more than half, how- 
ever, the time relations of effusion and ( test were such that it seemed fair to 
draw conclusions. 

It is evident from the previous studies cited that variations in skin 
sensitivity can best be detected by small doses of tuberculin. As pointed out, 
patients with progressive or advanced tuberculosis are not highly sensitive to 
tuberculin, and are in fact much less sensitive than healthy persons in con- 
tact with open tuberculosis. Originally it was planned to give all patients in 
the study 3 tests with the Purified Protein Derivative tuberculin, viz., the 
standard first dose, the second dose (used in routine testing for those failing 
to react to the first dose), and a very small dose, one-tenth the size of the 
small standard first dose, calculated to discover the lower limits of sensi- 
tiveness. Actually it proved impossible to gain general consent for the 
three injections, and in the study, as it was carried to completion, the gross 
standard second dose was omitted, and only two injections were given each 
month, viz., the standard first dose of the Purified Protein Derivative 
(0.00002 mg.), and one-tenth of this amount (0.000002 mg.). This proved 
a fortunate selection; for in these dilutions the Purified Protein Derivative 
afforded a delicate indicator of the degree of tuberculin sensitiveness. The 
lower strength commonly appeared to be the threshold value. 

Tuberculin Sensitivity of the Patients Studied. The general level 
of sensitivity to tuberculin was low. In the entire group of 116 
patients there were no strong reactions to 0.00002 mg. of the 
Purified Protein Derivative. Indeed in the whole group only 2 
patients gave reactions consistently averaging more than a two plus 
reading, i. e., reactions in which the dimensions of the inflammatory 
swelling exceeded 20 by 20 mm. These patients were among the 
47 tested for periods of 4 to 10 months. One was a colored male 
remaining 9 months and the other a white female tested for 8 months. 
Of the 20 remaining for 10 months or more not a single one averaged 
more than a two plus reaction to the stronger of the 2 cases. 

Of the 116 patients 8 were negative to the stronger of the chosen 
doses of the Purified Protein Derivative throughout the whole course 
of their study. These were not tested with the standard second dose 
of Purified Protein Derivative (which is 250 times the size of the 
standard first dose), so that it is impossible to say whether they 
were tuberculin-negative or not. Experience in other patients has 
shown that most tuberculous patients negative to the first of the 
standard doses do respond to the second. 6 

The suitability of the two chosen doses as indicators of the lower 
limits of tuberculin sensitiveness in the patients of the series is 
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shown by comparison of the results of testing with the standard 
first dose of the Purified Protein Derivative and a dose one-tenth 
this size. Twenty-seven per cent (31 of 116) of the entire group 
were negative to the first dose (0.00002 mg.) two-thirds of the time, 
while- 72% (S3 in 116) were negative to one-tenth of the standard 
first dose (i. e., to 0.000002 mg.) through two-thirds of the period 
of testing. 

Fluctuation in Sensitiveness to Tuberculin. The 2 cases charted 
in Table 1 demonstrate the threshold of tuberculin sensitiveness, 


Table 1.- 

—Threshold and Fluctuation of Sensitiveness to Tuberculin. 

Patient, A. P., colored male, aged 1*5, far Patient, M. D., white female, aged 40, 

advanced tuberculosis, sputum positive moderately advanced tuberculosis, 

for tubercle bacilli. Bputum recorded as negative, pleural 

fluid positive for tubercle bacilli. 


Size of reaction in millimeters 

Size of reaction in millimeters. 

Date, 









1935. 

0.00002 mg. PPD. 

0.000002 mg. PPD. 

0.00002 mg. PPD. 

0.000002 mg. PPD. 

May 2 

15 x 16 x 1 

12 x 11 x 1 



June 14 

Omitted 

12 x 11 x 1 



July 17 

25 x 20 x 2 

12 x 10 x 1 



Aug. 15 

16 x 14 x 2 

11 x 10 x 1 

12 x 11 x 1 

Neg. 

Sept. 4 

15 x 13 x 3 

12 x 11 x 2 

14 x 10 x 2 

Neg. 

Oct. 6 

12 x 11 x 2 

Neg. 

10 x 5x1 

7x5x1 

Nov. 7 

Trace 

Trace 

Trace 

Trace 

Dec. 4 

10 x 8x1 

Trace 

8 x 6x1 

Neg. 

1936 





Jan. 7 

15 x 14 x 1 

10 x 8x1 

18 x 14 x 1 

Neg. 

Feb. 5 

22 x 20 x 2 

14 x 12 x 1 

8 x 7x1 

Neg. 

Mar. 10 

20 x 20 x 2 

13 x 12 x 1 

14 x 10 x 1 

10 x 8 x 1 

Apr. 21 

30 x 25 x 2 

14 x 12 x 1 

10 x 8x1 

Neg. 


Patient improving 

Patient improving 


and may be cited also as examples in the study of fluctuation in 
sensitivity. The first, A.P., shows a type of curve seen a number of 
times, in which the intensity of response to tuberculin started at a 
fairly high level, dropped considerably and finally returned to the 
original level. In this case, under the standard set, the variation in 
size of reaction is considered significant. In the other case, M. D., 
we' considered the range in size of reaction for the most part within 
the limits of experimental error. The threshold is apparent.. We 
have recorded this case as one in which no significant persistent 
change in the level of sensitiveness occurred. In the October- 
December period, however, an unmistakable depression of tubercu- 
lin sensitivity occurred. It is noteworthy that this was coincident 
with an acute pulmonary consolidation. This cleared subsequently 
and in succeeding months this patient improved. 

Of the 67 patients studied over a period of 4 months or more, 39, 
or more than half, maintained approximately the same level of 
sensitiveness throughout the period of observation. In several of 
these cases, however, the level was a negative reaction. Twelve of 
the 20 who were under observation for 10 months to a year main- 
tained the same level of sensitiveness. All of the others fluctuated 
in the degree of their response to tuberculin. 
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In the beginning of the experiment it was thought that a seasonal 
variation in sensitiveness might be found. Actually the largest 
reactions occurred in many of the patients in the summer of 1935, 
followed by a lower level in the succeeding months. This might be 
attributed to seasonal influence, but it is to be noted that the study 
began in the early sumiher and that in a large percentage of the 
patients the clinical course was down hill from the beginning. It is 
quite possible that the high summer level was merely a reflection 
of the better clinical condition at the beginning of the study. 
Schwartz and Heise, 10 it may be noted, were unable to correlate 
fluctuations with seasonal change. 


Table 2. — Sensitiveness to Tuberculin in Patients Getting Better and 

Worse. 

Patient, A. D., white female, aged 25, far Patient, M. K., white female, aged 27, 
advanced tuberculosis, sputum positive far advanced tuberculosis, 

for tubercle bacilli. 

Size of reaction in millimeters. Size of reaction in millimeters. 

Date, 

1935. 0.00002 mg. PPD. 0.000002 mg. PPD. 0.00002 mg. PPD. 0.000002 mg. PPD. 


May 2 

Listed plus 

10 x 9x1 



June 14 

Omitted 

Trace 

Omitted 

Neg. 

July 17 

15 x 16 x 3 

Neg. 

11 x 10 x 1 

5x5x1 

Aug. 15 

15 x 10 x 1 

.Neg. 

14 x 9x1 

Neg. ' 

Sept. 4 

25 x 20 x 2 

14 x 12 x 1 

8 x 6x1 

7 x 7. x 1 

Oct. 6 

10 x 8x1 

Trace 

18 x 18 x 1 

Trace 

Nov. 7 

Nog. 

Neg. 

Trace 

Neg. 

Dec. 4 

10 x 10 x 1 

Neg. 

Trace 

Neg. 

1936 





Jan. 7 

Neg. 

Ncg. 

Neg. 

Neg. 

Feb. 5 

12 x 10 x 1 

Trace 

Trace 

Neg. 

Mar. 10 

Trace 

Neg. 

6 x 5x1 

Neg. 

Apr. 21 

Neg. 

Neg. 

Trace 

Neg. 


Patient improving Patient becoming 

progressively worse 


A continuous drop in sensitiveness occurred as a rule in patients 
whose disease was becoming steadily worse ( e . g., patient M. IC., 
Table 2). Very often the reaction was negative to the doses used 
for 3 or more months before death. On the other hand, in a still 
larger number of patients who showed signs of clinical improvement, 
with loss of fever, slight gain in weight and slight clearing of 
Roentgen ray evidence of infiltration, a continuous drop in sensitive- 
ness occurred. Patient A. D., Table 2, is an example. This ex- 
perience may be compared with that reported by Paretsky. 8 The 
patients of our series were not shown to be tuberculin negative, as 
strong doses of tuberculin were not used. Nor did they become 
arrested, as was the case with Paretsky’s patients who became 
negative. Ours were too far advanced, for the most part, to hope for 
arrest, but their dropping sensitiveness with improvement might be 
analogous to 'the loss of sensitiveness, reported by Paretsky with 
complete arrest of the disease. 

No correlation could be established between patients’ temperature 
and their sensitivity to tuberculin. The majority of patients in the 
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series were not febrile. A few had temperatures rising as high as 
103°. . The clinical course in these patients was bad, and in general 
they did not react to the two doses of tuberculin used. However, 
several patients who were afebrile and improving also were insensi- 
tive to the doses of tuberculin used. Cases were seen in which an 
increasing sensitiveness to tuberculin coincided with a rise in after- 
noon temperature, and the reverse was also seen. 

The course of tuberculin sensitivity in the 67 patients observed 
through five or more monthly injections is summarized in 
Tables 3 and 4. 

Table 3. — Twenty Tuberculous Patients Receiving Monthly Tests with 
Tuberculin for 10 or More Months. 

Far Advanced Cases (14 Cases) 

(Average age 25 yrs., age range 12 to 41 yrs.) 

7 maintained an approximately level skin sensitiveness with minor fluctuations; 
2 of these were consistently negative to the doses of tuberculin used. Three improved 
clinically, 1 grew worse and 3 showed no change. 

7 decreased steadily in skin sensitiveness. Four of these improved clinically, 2 
grew worse, and 1 showed no change. 

Moderately Advanced Cases (G Cases). 

(Average age 25 yrs., age range 13 to 31 yrs.) 

5 maintained an approximately level skin sensitiveness, with minor fluctuations. 
Two of these improved clinically, 1 grew worse and 2 showed no change. 

1 decreased steadily in skin sensitive ness. No clinical change occurred in this case. 


Table 4. — Forty-seven Tuberculous Patients Receiving Monthly Tests with 
-Tuberculin for 4 to 10 Months. 

Far Advanced Cases (30 Cases). 

S increased in skin sensitiveness. Five of these improved clinically, 2 grew worse, 
but with periods of transient improvement, and 1 showed no change. 

IS maintained an approximately level skin sensitiveness with minor fluctuations; 
5 of these were consistently negative to the doses of tuberculin used. 

4 steadily decreased in skin sensitiveness. Three of these grew worse and one 
showed no change. 

Moderately Advanced Cases (11 Cases). 

3 increased in skin sensitiveness. Two of these improved clinically, and 1 showed 
no change. 

5 maintained an approximately level skin sensitiveness, with minor fluctuations. 

3 steadily decreased in skin sensitiveness. Two of these improved clinically and 
1 grew worse. 

Minimal or Suspected Cases (G Cases). 

2 increased in skin sensitiveness. 

4 maintained an approximately level skin sensitiveness, with minor fluctuations. 

A contrast will be noted between Tables 3 and 4 in that 13 or 2S% 
of the patients remaining the short period exhibited a rise in skin 
sensitiveness as compared with none among the patients remaining 
the longer period. The explanation lies in part in the composition 
of the two groups. Those remaining the shorter time were as a 
group in somewhat better clinical condition, even though the disease 
was anatomically advanced, and difficult to hold in the hospital. 
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The rise in sensitiveness of so many of them may reflect some slight 
improvement in their clinical state. 

Fluctuation in Sensitiveness as a Result of Collapse Therapy and 
Pleural Effusion. In the patients of this series pneumothorax per se 
appeared to have little if any influence on skin sensitivity to tubercu- 
lin. A priori, explanations could be formulated for either a fall or a 
rise in general tuberculin skin sensitiveness, for the former on the 
ground of desensitization by increased absorption of tuberculous 
matter retained in the non-moving lung, and for the latter on the 
ground of expulsion of infective material from the collapsed lung, 
and consequent relief from an already existing desensitizing process. 
Actually pneumothorax was initiated so gradually that neither of 
these effects could well be expected. In a number of cases the inten- 
sity of the reaction decreased in the months following the induction 
of pneumothorax, but to no greater degree than in an equal number 
of patients, without pneumothorax, following a similar clinical 
course. 

This experience, it may be noted in passing, might be compared 
with that recently reported by Neal, 7 but no patient in this series 
improved within the time limit of the study to the extent of arrest, 
as in Neal’s patients who became negative to tuberculin after several 
months to several years of treatment. 

Loss of sensitivity, from sudden excessive absorption of self- 
manufactured tuberculin and corresponding desensitization might 
be expected to follow thoracoplasty. “Tuberculin shock” after 
thoracoplasty has been described (Coryllos). 2 In our series de- 
crease in the intensity of the tuberculin reaction followed thora- 
coplasty in 3 out of 4 cases where this operation was performed. In 
1 of' these cases each of two stages was followed by a slight drop in 
the intensity of the reaction. The number of cases is obviously too 
small to permit generalizations. 

Table 5. — Twenty-four Tuberculous Patients with Pleural Effusions 
Receiving Monthly Tests With Tuberculin for 5 to 12 Months. 

Sequel of Appearance of Fluid. 

I increased in skin sensitiveness. 

4 showed no change in skin sensitiveness; in 3 of these the reaction to tuberculin 
was almost negative both before and after the appearance of the effusion. 

5 definitely decreased in sensitiveness. 

II showed no change from which conclusions could be drawn; in these cases fluid* 
was present at the beginning of the study or appeared so long before the next tubercu- 
lin test that any immediate effect was considered undiscovered. 


The study did, however, afford results on the effect of pleural 
effusions, which. merit some consideration. Table 5 summarizes 
the course of response to tuberculin in the 24 cases of effusion. As 
noted, 21 of these were in patients with artificial pneumothorax. 
Of the 20 patients under observation for approximately 1 year 13 
had pleural effusions; in 12 of the 13 the effusion was a complication 
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of pneumothorax. As the table shows, in the majority of cases per- 
mitting conclusions, the advent of tuberculous pleural effusion was 
followed by a decrease in the intensity of the tuberculin reaction. 
It is noteworthy that in 1 case the removal of fluid by aspiration was 
followed by an abrupt change from a negative to a positive reaction. 

Thus if any conclusion can be drawn from the series of tuberculin 
tests in patients whose pulmonary tuberculosis was complicated by 
effusion, it is that the latter depresses tuberculin sensitivity. Such 
an effect might be explained on the ground of desensitization from 
absorption of exudate rich in tuberculo-protein. It should be re- 
called that pleural effusions are often rich in tubercle bacilli, for the 
most part enmeshed in the fibrin layer adhering to the pleural sur- 
faces. In the early days of the effusion before appreciable fibrous 
organization of this fibrin occurs, considerable absorption of auto- 
lytic products might take place through the highly vascular pleural 
membranes. Possibly further collapse of the lung by the exudate 
might play some role. 

It must not be forgotten, however, that among the patients 
suffering pleural effusions were many whose general course was 
unfavorable, and that among such patients in general many ex- 
hibited decreasing sensitivity. It is thus entirely possible that 
instead of the depression in sensitiveness being related to the effusion, 
both are to be attributed to progression of the pulmonary disease. 

Summary. Fluctuations in the intensity of the tuberculin skin 
reaction were studied by monthly tests in 116 ward patients with 
chronic pulmonary tuberculosis. Twenty patients remained under 
observation approximately 1 year and 67 for more than 4 months. 
To ensure uniformity, standardized tuberculin (Purified Protein 
Derivative) was used throughout the experiment. Two doses, 
viz., 0.00002 mg. (the standard first dose) and 0.000002 mg. (one- 
tenth of the standard first dose) were employed on each patient. 
In most cases one or the other of these detected the threshold of 
reaction. 

The general level of sensitiveness to tuberculin was low. Strong 
reactions were never seen. Of the 20 patients remaining under ob- 
servation approximately a year not one averaged more than a 2+ 
reactions to the stronger of the 2 doses. Eight of the 116 patients 
.were negative to both doses for the whole course of their study. 
To the stronger dose 27% of the entire group were negative, and 
72% to the weaker dose, two-thirds of the time. 

Of the 67 patients injected at 5 or more monthly intervals, more 
than half maintained approximately the same level of sensitiveness, 
as did 12 out of 20 followed for approximately a year. The fluctua- 
tions in the remainder were of inconstant character, but certain 
consistent trends were observed. While, as is already well known, 
patients with unfavorable course tended to lose their tuberculin 
sensitiveness as the end approached, a definite continuing depression 
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of sensitivity was observed also in patients with chronic tubercu- 
losis of long duration, but somewhat favorable course. On the 
other hand, transient or prolonged increase in sensitiveness occurred 
in numerous patients with clinical improvement. 

Observation was directed particularly toward the effect of special 
therapeutic procedures employed, and also toward such events as 
pulmonary spread of the disease, and particularly pleural effusion. 
Pneumothorax per se had no noticeable effect. In the small number 
of cases of thoracoplasty observed, a drop in sensitivity followed the 
operation. In the majority of cases pleural effusion appeared to 
depress skin reactivity. 

No correlation could be established between tuberculin skin 
sensitivity and the patient’s temperature or with seasonal in- 
fluences. 
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CONSIDERATIONS AND EXPERIMENTS ON’ THE HYPERSENSI- 
TIVE NATURE OF AMIDOPYRINE AGRANULOCYTOSIS. 

By Cai Holten, M.D., 

AALBORG, DENMARK. 

It appears to be definitely proved that the use of amidopyrine 
alone or combined with various other drugs in some persons causes 
agranulocytosis ' (agranulocytic angina, neutropenia maligna or 
granulo(cyto)penia maligna). 

Persons recovered from amidopyrine granulocytopenia react 
when given a single dose of amidopyrine with several symptoms, 
the most constant and important of which is a violent fall of the 
granulocyte count (Madison and Squier 7 ; Zinberg, Katzenstein 
and Wice 11 ; Plum 8a ; Buus-Hansen and Holten , 2 etc.). This granulo- 
cyte fall cannot be produced by other drugs, and the reaction cannot 
be produced by amidopyrine in cases recovered from granulo- 
cytopenia maligna caused by other agents, e. g., salvarsan (v. Bons- 
dorff 1 ). These facts seem to me to be of special value as proofs 
of the etiologic significance of amidopyrine in granulocytopenia 
maligna. 

The question how and why this very serious effect of amidopyrine is 
produced in the human organism still remains to be solved. In the 
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following, I shall endeavor to give a brief outline of our present 
knowledge, describe a, few experiments concerning the question and 
Put forward a hypothesis which I hope may be of value. 

It is a fact that a very large number of patients and healthy 
persons have taken amidopyrine, a great many of these in rather 
large doses and- for a long time without any harm whatever. On the 
other hand, it must be taken for granted that in quite a number of 
cases— even if it is only a few as compared with the number having 
taken amidopyrine — this medication has caused granulopenia. 
These facts appear to show that there cannot be question of a toxic 
action of amidopyrine in the same sense as for instance in strychnine 
causing an acute poisoning or a chronic intoxication or salts of heavy 
metals causing an intoxication acute or chronic. It seems to be 
certain that amidopyrine granulopenia arises only in persons hyper- 
sensitive to this substance. Hypersensitivity to drugs is often 
called idiosyncrasy, by which term scnsu sfrictiori is meant an 
abnormal state which is displayed by an increased and altered 
reactivity to the intake of various drugs. This reactivity is char- 
acterized by the appearance of certain morbid phenomena, the 
idiosyncratic symptoms, which are quite independent of the nature 
and physiologic action of the substance causing the symptoms. The 
idiosyncrasy depends on an individual disposition and an exposition, 
a sensitization of an individual naturally disposed. This sensi- 
tization is brought about by a repeated dosage of substances liable 
to cause idiosyncrasy. At first the intake of the drug is not fol- 
lowed by any morbid symptoms, but after a varying number of 
doses the idiosyncratic phenomena appear. These are rather 
polymorphic, and in different persons the same agent may cause 
different symptoms, for example aeetosalieylic acid may cause 
exanthems in one person, asthma in another and edema in a third 
individual. 

The liability to provoke idiosyncratic reactions varies for different 
substances. It seems to be rather small for phenacetin, greater for 
the barbiturates, for instance, and Nirvanol (Pliemiethylhy- 
dantoin) provoke idiosyncratic reactions in about 65% ot human 
beings. Amidopyrine is known to produce idiosyncratic reactions 
fairly often. 

The question arises if granulopenia maligna can be recognized as 
an idiosyncratic symptom as exanthems, asthma, and so forth. v 
This question cannot be answered definitely but I want to point out 
that a case of granulopenia maligna caused by the drug Nirvanol 
just mentioned has been reported by leer.® It may be justified to 
regard the granulopenia in this case as an idiosyncratic symptom as 
Nirvanol is known to cause such symptoms very often. 

It may be mentioned in this connection that leukopenia is a 
rather common feature in anaphylactic reactions which have much 
in common with the idiosyncratic reactions. In my opinion, this 
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tends to show that granulopenia may be regarded as an idiosyn- 
cratic phenomenon, and so far there should be no objection against 
regarding the granulopenia maligna caused by amidopyrine as the 
result of a sensitization of a naturally disposed individual by the 
repeated dosage of this drug. 

The cases of amidopyrine granulopenia recorded in the literature 
have arisen after doses extending from a single tablet (in a patient 
who long ago had got amidopyrine (Zinberg, Ivatzenstein and 
Wice 11 ) ) to the continued use of the substance for several months 
(e. g., a case reported by Buus-IIansen and me 2 ). These facts are 
well in accordance with the concept of granulopenia maligna as an 
idiosyncratic phenomenon. The time and dosage required to pro- 
duce idiosyncratic symptoms varies extremely in different indi- 
viduals. It is well known that a patient may use luminal, for 
instance, for a long time and then suddenly get skin eruptions; on 
the other hand, another patient may have an exanthem after only a 
few doses. 

It has also been seen that the granulopenia with accompanying 
symptoms has not been recognized until 5 days after the last intake 
of amidopyrine (Case 5, Ilolten, Xielsen, Transbpl 5 ). This together 
with the other facts just referred to reminds one very much of the 
facts relating to cinchophen and hepatitis caused by this drug. 
Exactly as is the case with amidopyrine, very large numbers of 
persons have taken cinchophen* without any harm even for long 
periods, but a few have had more or less severe liver damage. The 
parallel between amidopyrine-granulopenia and cinchophen-hepatitis 
is in a way stressed by the fact that the danger adhering to the use 
of the drug was not recognized till several years after the introduc- 
tion of the substance into therapy. Cinchophen was introduced in 
190S and the cinchophen hepatitis was described in 1923. Amido- 
pyrine was produced in 1893. In Scandinavia, it was used very 
little until cibalgin (a combination with dial i. c., diallylo-barbituric 
acid) was introduced in 1925. In 1934, amidopyrine agranulo- 
cytosis was recognized in Scandinavia. Like amidopyrine cincho- 
phen produces idiosyncratic reactions fairly often. Quick 9 thinks it 
logical to assume that the hepatitis is also an idiosyncratic phenom- 
enon when caused by cinchophen. He calls attention to the Arthus 
phenomenon, the subcutaneous necrosis produced by subcutaneous 
injections of heterologous protein after sensitization of animals 
with this protein. Necrosis or sterile inflammations as idiosyncratic 
reactions may arise in other places than the skin, viz., in the Jungs, 
kidneys, joints, brain and liver. Quick regards the hepatitis, a 
sterile inflammation or a necrosis, in cinchophen poisoning as an 
Arthus phenomenon. One may transfer Quick’s hypothesis for 
cinchophen-hepatitis to granulopenia maligna. The essential patho- 
logic condition here is in the bone marrow where the neutrophils 
and their mother cells are almost or entirely lacking. This may 
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be due to a partial necrosis or something near to it of this part 
of the bone marrow. _Tlie erythropoiesis and thrombocytogenesis 
is not affected, and it is in good accordance with modern views on 
bone-marrow function to regard the 3 main functions of the marrow 
as bound to separate systems.* I believe it to be a fertile working 
hypothesis to regard the bone-marrow reaction in amidopyrine 
granulopenia as an Arthus phenomenon localized to the leuko- 
poietic part of the bone marrow. Experimental work along this 
line is in progress. 

Turning now to the experimental work done to elucidate the 
pathogenesis of amidopyrine granulopenia, I refer again to the 
experiments in patients recovered from an attack of this disease. 
A single dose of amidopyrine causes as already mentioned a rapid 
fall of the leukocyte count lasting for several days. In a few cases 
(e. g., one of Plum’s 81 cases) this fall did not occur until a couple 
of days after the intake of the drug, whereas in the majority of the 
experiments it comes after \ to 1 hour. The retardation of the 
reaction has its parallel in serum sickness, where some symptoms 
' do not arise until after several days after the serum injection. 

It is well worth adding that Plum 86 has shown that the amount of 
polynuclear cells in the bone marrow, as shown by sternal puncture, 
decreases rapidly and for a long time in experiments of this kind. 
This very clearly shows that the changes produced take place in the 
bone marrow -and are not limited to the peripheral blood. 

The view has been advanced that the granulopenia maligna from 
amidopyrine was due to some unknown impurity of the drug and 
in support of this view it has been stated that all cases of amido- 
pyrine granulopenia reported were produced not by the original 
Pyramidon Bayer but by substitutes. This view, however, will not 
hold as Kloster 6 has reported a case after Pyramidon Bayer which 
recovered and was tested with Bayer’s preparation and showed the 
typical severe leukocyte drop. 

The attempt to produce granulopenia in animal experiments has 
not had great success. Madison and Squier 1 had one rabbit out of 
IS which got granulopenia, and Hoffman, Hickey and Butt 4 re- 
ported some experiments (without stating definite dates), where the 
experimental animals had large falls of leukocyte counts after very 
large doses of amidopyrine. My cowmrkers. Nielsen and Transb0l 
and I s have given amidopyrine to 26 rabbits and 2 guinea pigs. 
The doses varied from 2.5 to 250 mg. per day, and the animals were 
treated for 30 to 90 days, in several cases intermittent dosage was 
tried. Leukocyte counts including differential counts were made 
with intervals ‘from 1 day to 1 week. In no case could definite 
leukopenia be seen. The leukocyte count varies— from 4500 to 
16,000. The granulocyte count varies from 30% to about S0%. 

* For histologic descriptions of the bone marrow in granulopenia maligna, see 
Holten. Nielsen and Transbdi, loc. cit. 
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Of course, one must be very cautious in concluding that amidopyrine 
dosage has produced leukopenia. As an example showing this very 
clearly I quote an experiment: 

Guinea pig. / 

Feb. 7. Leukocytes, 11,900. Neutrophils, 81%. 

2.5 mg. amidopyrine by mouth from Feb. 7 until March 11. Leukocytes counted 
6 times: 7450 to 14,800. Neutrophils, 30 to 70%. 

March 12, 13 and 14, no amidopyrine was given. 

March 15, 10 mg.; on March 1G, 17 and 18, nothing was given. 

March 17: Leukocytes, 4500 noth 54% neutrophils. 

March 18: Leukocytes, 12,500 with 58% neutrophils. 

March 19: Leukocytes, 16,000 with 44% neutrophils; 10 mg. amidopyrine. 

March 20: Leukocytes, 13,100 with G6% neutrophils. 

March 21: Leukocytes, 12,700 with 47% neutrophils. 

March 22: Leukocytes, 14,300 with 30% neutrophils; 20 mg. amidopyrine. 

March 23: Leukocytes, 10, GOO with 45% neutrophils; 20 mg. amidopyrine. 

March 24: Leukocytes, 12,500 with 5S% neutrophils; 20 mg. amidopyrine. 

March 28: Leukocytes, 15,500 with 71% neutrophils; 20 mg. amidopyrine. 

On March 17 we thought we had produced leukopenia, but the 
subsequent course did not confirm this belief. The drop was 
probably only a spontaneous variation. 

On the whole, I believe one must say that animal experiments 
have hitherto given no certain evidence and have not contributed 
to the solution of the problems. However, if it is assumed that the 
granulopenia is an idiosyncratic reaction one cannot wonder at 
this. Such reactions cannot be produced with the same frequency 
and under similar forms in different species, and man seems to be 
more predisposed than any other. 

Experiments have been briefly published tending to show that 
bone-marrow changes could be found in animals given amidopyrine 
without any demonstrable changes in the peripheral blood. Until 
details are published, I believe it wise to consider this with some 
reservation. 

We have made some experiments to prove the idiosyncratic 
nature of amidopyrine granulopenia in man by trying to transfer the 
idiocyncrasy passively. Serum from a case of amidopyrine granulo- 
penia drawn under sterile precautions was injected intraeutaneously 
in 2 healthy individuals. No hyperemia or any other sign of hyper- 
sensivity appeared after 24 hours. The injection of amidopyrine 
solution (and a couple of other substances for control) at the points 
of serum injection produced no local or universal symptoms what- 
ever. This means that the “reagins” are not to be found in the 
circulating blood or that the substance producing idiosyncrasy is 
not amidopyrine but amidopyrine which has undergone some 
alteration or other in the human organism. 

In a patient in whom liypersensivity to amidopyrine had previ- 
ously been proved, 2 serum from a healthy person who 1 hour before 
had taken 300 mg. amidopyrine was injected intraeutaneously; as a 
control serum drawn previous to the intake was also injected. No 
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local or universal reaction whatever occurred. Hence we did not 
succeed in showing skin hypersensitivity to serum containing 
amidopyrine in a person proved to be hypersensitive to amidopyrine 
when taken by mouth. 

Squier and. Madison 10 have been able to demonstrate cutaneous 
hypersensitivity in convalescents from amidopyrine granulopenia 
by. placing patches of linen with a suspension of amidopyrine on the 
skin. Buus-IIansen and I 2 have not been able to confirm this in 
our hypersensitive patient, but the patient had a slight but certain 
drop of her leukocyte count. 

Summary. 1. It can be stated as definitely proved that amido- 
pyrine can cause granulopenia maligna. 

2. The mechanism of this is not known but it is not similar to the 
common toxic action of drugs. An individual hypersensitivity 
appears to lie necessary,* this hypersensitivity may be produced 
after a very short or a very long use of amidopyrine. 

3. Parallels between amidopyrine-granulopenia and cinchophen- 
hepatitis are drawn. It is suggested that granulopenia may he 
caused by a kind of Artlius phenomenon in the bone marrow. 

4. The 'author and his coworkers have failed to produce gran- 
ulopenia in animal experiments. 

5. We have likewise not been able to transfer “amidopyrine 
allergy" passivelv. 
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THE GENERAL HOSPITAL; ITS PSYCHIATRIC NEEDS AND 
THE OPPORTUNITIES IT OFFERS FOR PSYCHIATRIC 
TEACHING. 

By Edward G. Billings, M.D., 

ASSISTANT PROFESSOR OF PSYCHIATRY AND DIRECTOR, PSYCHIATRIC LIAISON DEPART- 
MENT, * UNIVERSITY OF COLORADO SCHOOL OP MEDICINE AND HOSPITAL**, 
REWER, COLO. 

It has been variously reported that personality disorders (/. c., 
psvchiatric problems) constitute anywhere irom 35 to 75% of the 
case load of the general practitioner. Insofar as the author has 
been able to learn, these figures, though probably they arc fairly 

* A pait of the Department of P.-yrluntn. , Colorado Dim er.-ily School of Medicine, 
financed by the Rockefeller Foundation. 
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accurate, are estimates not based on any statistical studies. Cer- 
tainly the significant importance of the frequency in occurrence of 
such disorders, in general hospital and general medical practice, 
is rapidly coming to the fore as indicated by the ever increasing 
number of publications dealing with the topic. 

One of the objectives of our Psychiatric Liaison Department,* 
organized September, 1934, has been to determine the frequency 
with which psychiatric problems occur in the average general 
hospital and dispensary patient population, to develop workable 
procedures for studying and treating these problems, and to evaluate, 
in general, the opportunities offered by the general hospital and dis- 
pensary for acquainting the medical student and intern with the 
diagnosis and treatment and possible prevention of such reactions 

Scope of Report. This report deals simply with statistical studies con- 
cerning the frequency of occurrence of such disorders in a general hospital 
and dispensary patient clientele; and, with the opportunities offered by 
such a clinical organization as the general hospital for preparing the medical 
student and intern for the adequate and economical management of such 
patient problems as will come to them in the general practice of medicine. 
Our statistics are based on the patients admitted to the Colorado General 
Hospital Dispensary between September 14, 1934, and September 1, 1935 
(i. e., 1H- months), and on the admissions to the wards of the Colorado 
General Hospital between September 15, 1934, and March 30, 1936 ( i . e., 
11 \ months). 

Basis of Statistics. This analysis is made on the statistics as recorded by 
the “record ” f organization of the hospital and on those kept by the Psychia- 
tric Liaison Department. Any patient seen for the first time in anj- of the 
18 clinics of the outpatient dispensary was regarded as a “new” case. 
Thereafter, such a case visiting the clinic was regarded as an “old” one. 
In the outpatient department the psychiatrist only examined patients 
referred by these clinics. A patient seen only once in some other depart- 
ment before being referred for psychiatric study was considered “new.” 
The only exception was made in the instance of the medical clinic referrals. 
In that clinic, because there were but few physicians to handle the very large 
case load, on an average of 5 visits were required of the patient before all 
of the complete studies desired by that unit for diagnosis could be made. 
Therefore, a “new” case referred to the psychiatrist from the medical clinic 
connotated a case seen in that clinic not more than five times and referred 
as soon as the medical examination was finished. Any other patients 
referred to the psychiatrist were considered “old” cases. 

All patients admitted to the wards of the hospital were either “new” 
cases or those temporarily “away on leave.” The latter were not con- 
sidered new admissions when returning for further hospitalization. Thus 
the delineations made in regard to new and old cases, in the instance of the 
dispensary patients, were not necessary when considering those coming to 
the hospital proper. 

Incidence of Psychiatric Problems in the Outpatient Department. 
During the 1 U months’ period, 9792 “new” cases came to the dis- 

* Billings. E. G.: J. Am. Mccl. Assn.. 107, 035, 1930. 

t The author wishes to thank Miss Margaret Neale, Director of the Record 
Room, and Mrs. Della Smith, formally supervisor of the Outpatient Department 
of the Colorado General Hospital, for their assistance in compiling the statistics. 
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Fig. 1. — Relative teaching importance of dispensary clinics in Colorado General 
Hospital based on number of new cases admitted to each during year 1934-1935. 
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pensary. Of these, 376 patients (3.83%, or 1 out of every 28 ad- 
missions) were referred- for psychiatric -study after their initial 
examination. (There were also referred 299 “ old ” cases which are 
mentioned here only because the total of “old” and “new” cases 
examined psychiatrically is utilized in an analysis of the referring 
source to be discussed later.) "When the “new” cases admitted to 
each of the 18 clinics of the dispensary and the “new” cases re- 
ferred to the psychiatrist are separately and graphically plotted 
(Fig. 1), the block of psychiatric material as found in the dispensary 
stands eighth in the series. As relatively viewed in another way, 
there were more “new” cases seen by the liaison psychiatrist, in 
the outpatient department, than were seen in dentistry, proctology, 
.varicose- vein clinic and post-partum clinic combined (Fig. 2). 
These psychiatric cases in number approximately equaled: | of the 
new admissions to the medical clinic; f to the surgical clinic; f to 
the gynecology clinic, and 2j times the number admitted to either 
the orthopedic or genitourinary clinics. 

There were in all (“old” and “new”) 675 cases referred to the 
psychiatrist by 12 of the 18 departments. The majority (70.2%) 
were so relegated by the medical clinic (Table 1). • 

Table 1.— Source op 675 Cases (“Old” and “New”) Reterred to the Psy- 
chiatrist by the Dispensary. 


(Adults, 505; Children, 110; Males, 261; Females, 414.) 


Per cent. 

Clinic. 

70.2 

Medical 

15 7 

Pediatric 

2.9 

Gynecology 

2.1 

Dermatology 

2.1 

Pre-Clinic 

1.7 

Neurology 

1.7 

Eye 

1.2 

Ear, Nose, Throat 

0.8 

Admission office 

0.4 

Surgical 

0.4 

Genitourinary 

0.4 

Laboratory 

Total 99.6 

12 clinics (of a total of IS) 


Based on our statistics, 14.6% of all new cases admitted to the 
medical clinic (about 1 out of every 7) were deemed preeminently 
psychiatric problems requiring treatment such as could only be 
given by a physician with considerable 'psychiatric training. Through 
close collaboration with the resident internists, studies of the “new” 
case material entering this medical clinic revealed nearly as many 
more cases which presented clinical problems that could not be 
understood and properly treated by a physician without some 
medicopsychiatric experience and training. 

Incidence of Psychiatric Problems on the General Hospital Wards. 
During a period of 17-1 months (September 13, 1934, to March 30, 
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1936), there were admitted to the wards of the Colorado General 
Hospital a total of 6442 patients. These included 3347 women 
(1075 obstetrical cases), 1996 men and 1099 children. Of this num- 
ber, 228 patients, 134 women, 77 men and 17 children (3.54% of the 
total, or 1 out of every 28 admissions), were regarded as psychiatric 
problems by the regular non-psychiatric visiting staff and were' 
referred to the Psychiatric Liaison Department. These figures do 
not include the more minor personal maladjustments and personality 
reactions to and concomitant with admission to hospital, operation, 
child birth and the various somatic disease syndromes. However, 
we feel that these figures do represent the incidence of cases coming 
to this general hospital- that require the services of a physician well 
trained in psychiatric examination and therapeutic procedures. For 
more detailed statistics showing the number of admissions to each 
hospital service, the number of psychiatric referrals therefrom, and 
the percentage of admissions so considered, see Table 2. 

Table 2. — Analysis of Source and Incidence Per Hospital Service. 

Total admission to Colorado General Of these there wore referred to the 


Hospital (Sept.. 13, 1934, to March 

Psychiatrist 22S 

cases, or 3.54% 

30, 1936) = 6442. 


(i. c., approx. 1 of every 2S admis- 
sions). 

No. of oases Percentage of ml- 

General Hospital service 

No. of 

referred to 

missions referred 

or ward. 

admissions. 

Psychiatrist. 

to Psychiatrist. 

1. Female medicine . 

. . . 1194 

100 

S.3 

2. Male medicine 

. . . 1016 

63 

6.2 

3. Female surgery . 

. . . 107S 

23 

2.1 

4. Male surgery . 

... 9S0 

14 

1.4 

5. Obstetrics . 

. . . 1075 

11 

1.02 

6. Pediatrics i 

. . . 1099 

17 

1.5 

Total 

. . . 0442 

22S 



Some Psychiatric Needs of the General Hospital and Four Points 
in Argument for Developing a Psychiatric Service Therein. It the 
tradition is true that a large percentage of the dispensary “medical 
shoppers” and “chronics” and patients readmitted to the general 
hospital for diagnostic studies are psychiatric problems, then the 
above statistics speak, without further ado, for the existence ol a 
very pertinent and economically important need the general hos- 
pital has for a psychiatric service within its confines. 

Aside from this, there is a still more important need that the 
general hospital has for developing facilities adequate to the under- 
standing and treatment of the patient as a “mentally integrated 
whole.” This need is connotated in the requirement that the 
teaching hospital promote medical research. Psychiatric research 
is increasingly calling upon the general physicians and specialists 
for assistance, in understanding the “whole man.” _ Conversely, the 
internist, surgeon or child research physician, who is endeavoring to 
arrive at the same understanding from a more traditional beginning, 
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is feeling a greater need for the psychiatrist’s collaboration. The 
general hospital is certainly at present one of the most generally 
acceptable meeting places for all concerned in fulfilling an intention 
of this nature. Since it would seem that collaborative research of 
this bent is notably reliant on the advisability and possibility of the 
ingrowth of psychiatry in many general hospitals, the question then 
that makes itself immediately felt is— what psychiatric material 
is offered by the general hospital, and can the average general 
hospital afford a psychiatric development within its bounds? To 
answer this issue, four prerequisites must be considered: 1, A 
reasonable cross section of psychiatric material must be available; 
2, the average accessibility of the personality of the cases for in- 
vestigation must be conducive to adequate study; 3, a situation in 
which the concerted thought and cooperation of the various 
psychiatrists and non-psychiatrists is available for work with the 
case material; and, 4, a cost of operation of such a project not too 
great for the average medical school and general hospital. 

1 . Type of Psychiatric Material Found in a Ge?icral Hospital. 
The general hospital offers an excellent cross section of psychiatric 
material as shown by the fact that of the first 745 cases examined 
and treated, nearly one-half (43.06 to 44.29%) manifested major 
psychotic disorders, over one-third (34.06%) showed psycho- 
neurotic reactions of all types, and between one-sixth and one- 
seventh of the malbehavior was understandable, to a great extent, 
in terms of constitutional factors (Fig. 3). 

2. Accessibility of the Patients' Personalities to Investigation. 
Irrespective of diagnosis, the peak of the age level curve of the 
General Hospital and Dispensary psychiatric patients is 21 to 30 
years, whereas that of the patients in the Psychopathic Hospital 
is 31 to 40 years (Fig. 4). It might be inferred, therefore, that on 
the whole, the general hospital cases because of age are more 
plastic and therefore more accessible to psychiatric investigation and 
therapy. Then, too, and even more important, the psychiatric 
problems, on the whole, encountered in general hospital are quali- 
tatively the same as found in the formal psychiatric clinic but are in 
our experience quantitatively less profound and incapacitating to 
the patient. It is, therefore, possible to study the patient more 
frequently in his “normal” habitat and surroundings; and to study 
and understand the fundamental behavior and functioning of the 
sick person, without as many interfering and misleading secondary 
features as go with an intensification of the disorder. 

In our practice we see either the majority of the patients recover, 
remain in their respective reactions or get worse within a month, 
whereas in the identical but quantitatively more profound reactions 
usually found in psychopathic hospital, the time is measured in at 
least two to four times this term. Naturally, it would then seem, 
as in any other “experiment," that much can be learned, with a 






Note that incidence curve peak on General Hospital falls between ages 21 to 30 while that in Psychopathic Hospital occurs between ages 31 to 40. 
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Fia. -1. — Relative hkc of Psychiatric cases examined and treated in Colorado General Hospital Wards and Dispensary (745) as compared with 
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minimum of time expenditure and floundering, from the psychiatric 
problems found in the general medical-surgical hospital. If a 
psychiatric hospital or clinic exists in conjunction with the general 
hospital, as is the case at the University of Colorado Medical 
Center, experience of undoubted value is offered the post-graduate 
psychiatric student or fellow, not only in understanding many of the 
psychiatric problems confronting us in psychiatry, but in practical 
training in the management of what would be considered office 
practice. 

3. The General Hospital; A Situation Conducive to the Collaborative 
Work of Psychiatrists and Non-psychiatrists. The third item, the 
opportunity to work with case' material hospitalized long enough to 
allow for concentrated research activity, is, at least in our situation 
to date, the most difficult one of all to attain. We have spent a 
great deal of time, and anticipate spending a great deal more, in 
leading the clinicians, the laboratory, and, most difficult of all, the 
people and governmental powers to realize that the admission and 
discharge rules of the hospital, the ordinary investigative and re- 
search studies of patients, must be broadened to encompass the 
problems of the “whole” man or woman or child admitted to the 
hospital or clinic. Research worth anything to medicine as a whole 
cannot be pulled out of a “cocked hat” by any one person. It 
must be the fruition of the combined efforts of all workers in all 
branches of medicine in a given institutional unit to satisfy the 
appetites whetted by the communal common sense understanding 
of the views and objectives of the others of the group. In this 
hospital and medical school aspirations of this nature are already 
gradually beginning to appear. We have every reason to believe 
that this attitude wall gather intensity in our institution; and, that 
it can be developed in any general hospital. 

4. Operation Cost of a Department of Psychiatry in a General 
Hospital. Finally, the value of such liaison developmental projects 
to psychiatry must depend ultimately on the formation of more such 
endeavors; and, therefore, on the financial outlay and running 
expenses necessary for a general hospital to maintain such a depart- 
ment. This item can be answered in one sentence. It cost the 
University of Colorado approximately §338 to furnish two unused 
laboratories as offices for the Department; and, excepting the 
salaries, the Psychiatric Liaison Department’s expenses have 
averaged S2S.S5 per month. 

Summary. 1. In a study of the “new” admissions to the out- 
patient department and to the wards of the Colorado General 
Hospital it has been shown that: (a) at least 1 out of every 28 
admissions requires the services of a physician well trained in 
psychiatric diagnosis and treatment procedures. 

\b) Of the new cases seen in the outpatient medical clinic, 
approximately 1 out of every 7 (14.0%) are predominantly psyehia- 
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trie problems and as many more require psychiatric understanding 
and guidance. 

(c) Between 6.2 and 8.3% of the admissions (about 1 out of every 
13 admissions) to the medical wards of the general hospital con- 
spicuous!}’' presented personality disorders which were the ex- 
planation of their disabilities. 

2. The psychiatric needs of the general hospital are discussed as 
being, through their fulfillment, conducive to economy and better 
research along the lines of ''physiology of the mentally integrated 
individual.” 

3. Four points are elucidated in favor of the development of 
psychiatric facilities within more general hospitals. 


FREQUENT PSYCHIATRIC COMPLICATIONS IN 
GENERAL PRACTICE.* 

By Franklin G. Ebaugh, M.D., 

PROFESSOR OF PSYCHIATRY, UNIVERSITY OF COLORADO SCHOOL OF MEDICINE; DIRECTOR, 
COLORADO PSYCHOPATHIC HOSPITAL, DENVER, COLO. 

Through the gratifying increase of interest in psychiatric prob- 
lems, much that is valuable has been written on this subject and 
has become a part of the common fund of medical information. 
The practising physician encounters far too many psychiatric 
problems in his daily work to permit him to refer all of them to the 
specialist in mental disorders, nor is this necessary or desirable for 
many of the more common problems to be discussed. We believe 
that a planned study of the personality factors involved in psychi- 
atric disorders greatly enhances the likelihood of successful therapy, 
although we all know of highly gifted clinicians who deal more or 
less successfully with many of them without this aid. Everyone 
agrees that emotional, social, situational and kindred factors may 
cause complications in any somatic illness, but without some syste- 
matic knowledge it is difficult to deal efficiently with the mass of 
facts accumulated by investigation. As an aid to the practitioner 
or specialist in other fields we recommend the outlines for investi- 
gation of the past history, the family situation and heredity, the 
origin and development of the present illness, the underlying 
personality of the patient and the specific symptoms and signs of 
the various reaction types which may be found in any of the standard 
textbooks of psychiatry. 5 In this presentation I shall confine 
myself to a few of the psychiatric disorders most commonly 
encountered in the general practice of medicine. 

Depression. One of the most common psychiatric disturbances 
seen is that of depression, which composes approximately 10% of 

* Read before the Kansas City Academy of Medicine, Kansas City, Mo., Novem- 
ber 20, 1930. 
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the cases admitted to the hospital (Colorado Psychopathic), and 
20% of the cases seen by the Psychiatric Liaison Department 
(Colorado General Hospital). By depressions we mean those 
changes in mood varying from slight feelings of discouragement, 
sadness, futility, “the blues/’ to the major affective disorders which 
constitute separate clinical entities; involutional melancholia, 
endogenous depression associated with arteriosclerosis, manic- 
depressive psychoses, psychoneurotic depressions/ and depressions 
in reaction to situations such as death of a loved one, financial loss, 
illness, personal defeats, or long continued stress and strain. We 
are all acquainted with the manifestations of the slightly depressed 
mood; with increased depression we see a growing aversion to 
activity, a stooped posture and dejected facial expression with 
wrinkled brow and drooping mouth. Spontaneity of speech is 
lost, the tone of voice is low and replies to questions are condensed 
as much as possible. Ordinary movements are performed only 
with heightened effort and more slowly than is usual. Answers 
to questions are delayed. The patient likes to be left alone, and 
expresses in various ways that he is downhearted, miserable, different 
from other people, lacks interest and is unable to think or act in the 
customary manner. He may complain of headache, dullness, con- 
fusion and inability to think, as well as of constipation and other 
gastro-intestinal complaints, insomnia (especially of the early- 
morning-waking-type which is very characteristic of this disorder), 
and loss of taste and appetite. Vague generalized somatic com- 
plaints referable to all organ systems suggest the presence of somatic 
delusions. In severe cases the patient will complain of feeling 
unreal or floating away, and of disordered function of various organs. 
If such delusions are present it is important that an expert consulting 
opinion be obtained, for a serious schizophrenic reaction may be 
ushered in by an initital depression with vague hypochondriacal 
complaints. In contrast to the toxic-organic disorders which are to 
be discussed later, we find that the sensorium of the depressive is 
only affected by the retardation. He is usually well oriented for 
time, place, person and situation; memory, retention and recall, 
counting and calculation, reading and current knowledge are not 
intrinsically impaired. Study of the complaint often suggests some 
degree of insight on the part of the patient. At times the depth 
of the delusions interferes markedly with judgment, as when ideas 
of personal wrong-doing, unworthiness, self-accusation, etc., are 
prominent. Paranoid delusional trends may be present. Often 
the mood is one of “impure” depression, i. c., mixed with feelings 
of perplexity, irritability, petulance and suspiciousness. The most 
common admixture is that of apprehension with depression. Feel- 
ings of restlessness, tenseness, being under a strain, and uneasiness 
are indicative of a state of “tension.” Tension, depression and 
anxiety are frequent concomitants of somatic disease and should be 



EBAUGIi: FREQUENT PSYCHIATRIC COMPLICATIONS 


245 


treated by the practitioner with the same care that he devotes to the 
primary organic disease. 

Before discussing details of treatment an extremely important 
topic must be considered, that of the prevention of suicide. It is 
the obligation of every physician to watch for it and to employ 
preventive measures. Any patient with depressive tendencies 
should be regarded as a suicidal risk. Dr. Ruth Fairbanks, 3 at the 
suggestion of Dr. Adolf Meyer at Phipp’s Clinic, made an investi- 
gation of 100 cases who attempted suicide and found that 73% were 
depressives; while paranoid states, psychopathic personality, 
general paresis, epilepsy, chronic invalidism and recurrent manic 
excitement were represented by comparatively small ratios. A 
study of the case histories showed that the apparent motive for 
the suicidal attempt in a majority of the cases was a feeling of 
frustration or failure. A fear of insanity was often prominent, 
especially in cases in which there was a family history of mental 
illness. The frequent occurrence of suicides, depressions and 
alcoholism in the family histories was given special mention by the 
author. The attempt to escape from delusional persecution as well 
as from intolerable life situations were motives in a considerable 
number of these cases. The following danger signals may give the 
physician hints of a potential suicidal attempt: when the patient 
shows a definite tendency to self-condemnation and expresses 
feelings of futility, talks about the burden he is to his family and 
friends, desires to make a will, or desires to “get out of it all,” the 
physician should employ special precautions such as having someone 
in constant attendance, removing all sharp instruments, medicines 
and drugs, and as far as possible ropes, cords, etc. Previous 
attempts are to be regarded as serious indicators since it has been 
shown statistically that such patients are especially dangerous, in 
spite of the myth that unsuccessful attempts are prophylactic. 
A patient, who is obviously tense, restless, worrisome, who attempts 
to pull away from attendants, or who shows overeagerness to join 
in activities outside of the house should be carefully watched. 
This can best be done in hospitals which are prepared to take care 
of such problems. An inexperienced personnel is totally inadequate 
to cope with the cleverness of a determined suicide. The physician 
in charge must employ special caution in determining when close 
surveillance should be relaxed. This is a very difficult question 
since treatment demands that restrictions should be as few as 
possible to avoid unnecessary rebellion on the part of the patient, 
and that occupational and other interests should be stimulated. 
A et it is well knoAvn that many patients commit suicide during the 
convalescent period when there is every reason to believe that they 
are improving. Occasionally it seems as if a depressed patient will 
decide upon suicide and having made the decision is freed from 
many worries and therefore appears to be recovering rapidly. 
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The experienced physician will not be deluded by this too rapid 
change and will increase rather than decrease his vigilance. The 
special care of suicidal patients is a fascinating problem, and at the 
present time there is a growing body of informative literature on the 
subject. The persevering physician will be well rewarded for his 
pains, since affective disorders usually improve. 

The decision as to whether a given patient should be treated as a 
potential suicide is not only most difficult but of the greatest im- 
portance. Many depressed 'neurotic patients consider or even speak 
of suicide by way of "escape/’ without seriously contemplating it) 
Here the physician must assume some responsibility in minimizing 
suicide-preventive measures, as their unnecessary use will seriously 
handicap the patient’s recovery. 

In general, whether a patient is suffering from a depressed mood 
secondary to another disorder or whether there is a “true” de- 
pression present, the patient should be placed in the most neutral 
environment possible, and protected against such annoyances as 
would increase the depression. Visits should be limited and carefully 
observed, since relatives often make futile attempts to cheer up the 
patient, or deliver very ill-considered and harmful advice on how to 
“snap out of it.” Exhortations and arguments are especially to be 
avoided. Only short, cheerful, reassuring visiting should be allowed. 
In acute phases the phj'sical surroundings should be as comfortable, 
quiet and non-stimulating as possible, in order to guard against the 
formation of delusions. Probing or investigative psychotherapy 
should be avoided. Interviews with the physician should be limited 
to short visits during which the patient should be made to feel that 
all his questions will be answered and that his illness is thoroughly 
understood. Very simple reassurance that mood disorders run 
their course and that the concomitant physical complaints are only a 
part of the emotional state is the foundation stone upon which the 
psychotherapy is built. As far as circumstances and the patient’s 
intelligence permit, he should be cautiously “re-educated” as to 
his mental state and the damage of recurrences thereby diminished. 
As the patient shows increasing responsiveness to those talks, the 
range of activity should be increased in keeping with the abilities 
of the patient. It is important to remember that increasing 
privileges too rapidly, premature transfer from a comparatively 
neutral environment to a more stimulating one, or sudden with- 
drawal of sedatives without first tapering down the dose may cause 
the patient to relapse. A depressed patient is extremely critical 
of himself, and if he is encouraged to do more than he is able he will 
condemn himself for his failure, confirming the strong self-deprecia- 
tory trends already present. The danger of “probing” interviews, 
or the obtaining of “confessions” by strong urging has been men- 
tioned; an insecure person may react with panic or resentment if 
the physician insists on penetrating his defense. In the latter 
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case, the patient may need a transfer of physicians in order to carry 
on the therapy. The tactful physician will encourage spontaneous 
discussions with the patient, utilizing the patient’s initiative and , 
interest as much as possible and avoiding painful or tabooed subjects 
until the depression clears up sufficiently to permit investigation. 
The material covered in these short reassuring interviews should be 
noted by the physician in order that it may be employed in future 
reconstruction of the development of the illness. The patient often 
gives extremely valuable leads to the sources of his preoccupation 
if the physician is willing to listen. Implicit in the patient-physician 
relationship is a mutual exchange; the patient gives his trust and 
confidence in the hope of receiving help; the physician should return 
reassurance and constructive formulations which will help the * 
patient to meet his problems better from day to day. It is futile 
to attempt too much at one time since the depressed patient cannot 
appreciate his assets and will overemphasize his liabilities. With 
the lifting of the depressed mood, the physician can gradually intro- 
duce the topics of etiologic importance and begin such causal therapy 
as seems necessaiy or desirable. 

The question of when to hospitalize the depressed patient is a 
highly individual one. Many mild depressions are being successfully 
handled through office interviews all over the country. The physi- 
cian must realize his responsibility, however, and insist upon 
.hospitalization 1, when he detects a potential suicide, 2, when the 
patient’s environment mitigates against recovery, 3, when the 
patient is in danger of establishing a narrow, stereotyped behavior 
pattern (so-called “rut” formation), and 4, when the patient 
becomes a severe nursing problem requiring special attention to 
safeguard his health. 

In the hospital, the activities of a patient can naturally be much 
better controlled than at home. In both places, however, monotony, 
fatigue and too great expectations are to be avoided. Since the 
rhythm of a depression varies, the patient may be encouraged by 
allowing him to do more on the days when he is feeling better, but 
these rhythms' must be carefully explained in advance so that the 
patient will not be unduly discouraged when he finds himself 
unable to live up to yesterday’s performance. He should be re- 
assured, during the depressed periods, of eventful recovery. We 
find that walks, easy handicraft projects, reading of extremely 
light fiction, and superficial conversation are desirable for the more 
depressed periods. Card games, chess, dancing, athletic games of all 
types including lawn tennis, golf, croquet and the indoor competitive 
games can be utilized for the less depressed periods. Naturally 
the preferences of the individual patient are consulted in planning 
his daily activity. Rest periods should be provided but the patient 
should not be allowed to increase these without supervision, since 
ruminations are fostered by solitary inactivity. 
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Depressive patients and their relatives often ask the doctor about 
the value of travel. Patients in a “ rut” formation may benefit by a 
change of scene; but, in general, experience shows that the depressed 
patient is accompanied by his illness regardless of his surroundings. 
The physician must have the courage to stand out against such sug- 
gestions and recommend real treatment. On the other hand, it 
must be recognized that under favorable conditions of companion- 
ship, finances and the patient’s temperament or improving course, 
change of scene may prove to be a valuable therapeutic aid. 

Close attention must be given to the physiologic functions of 
eating, digestion, elimination and sleep. Weight charts should be 
kept; nutrition may be maintained by urging the patient to eat or by 
employing spoon-feeding if necessary. Tonics for the stimulation 
of the appetite may be employed. Mild cathartics and laxatives 
are preferable to enemas since the latter may encourage preoccu- 
pation. Depressed patients often have an accompanying sleep 
difficulty usually of the early-morning-waking-type. A warm 
sedative tub of X to 2 hours' duration in the evening is often helpful 
in relieving this condition. If tension phenomena accompany the 
depression, small doses of barbital given at those times throughout 
the day when the tension and depression are at their height are a 
great aid. We have found barbital, gr. 1, to gr. 2| given 2 to 4 
times a day very useful, although other barbituric acid derivatives 
may be substituted. Larger doses may lead to dullness, headaches 
and other subjective symptoms which add to the patient’s con- 
fusion and feelings of inadequacy. Paraldehyde is excellent for 
immediate effect, but its vile taste and the prolonged odor sur- 
rounding the patient makes it impractical for the treatment of mild 
depressions. We do not encourage the use of bromides since uncon- 
trolled ingestion leads to toxicity, especially in patients with sys- 
temic damage. It is often necessary to explain in detail to patients 
that the medicines being given them are not narcotics, and will not 
cause true addiction with the well-known withdrawal symptoms. 
We keep in mind, however, that there is a very real “psychic 
dependence” which is seen in those people with personality disorders 
who are helped to escape disagreeable realities by the use of a drug. 
Chronic alcoholism may be cited as an example of this condition. 
The physician is responsible for the complications following the use 
of drugs prescribed by him. lie should recognize the toxic symptoms 
accompanying prolonged usage or overdosage. To aid physicians 
in their effort to prevent self-medication we believe that all these 
drugs should be sold only on a physician’s prescription. Some states 
have laws regulating the sale of such drugs, but much more public 
education is necessary in order to obtain complete control. 

Drugs are best administered in capsules, so that the identity and 
amounts are concealed and can be changed without comment from 
the patient. The dosage should be reduced frequently in a consistent 
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attempt to make the patient independent of his “crutch.” It is 
desirable that patients who are in the hospital be independent of 
sedative medication before they are discharged. 

My time is too short to discuss many other special treatment 
problems in connection with the depressions. If the principles laid 
down are utilized to the best advantage, the practitioner will find 
that he is able to handle these eases with more assurance and with 
greater success. 

Anxiety. The group of symptoms composing the so-called 
“anxiety syndrome” was first described and named by Hecker in 
1893, but was not generally recognized in this country until after 
the war. It has been known by many misleading terms such as: 
“disordered action of the heart,” “D.A.H.,” “irritable heart,” 
“nervous heart,” “effort syndrome,” “soldier’s heart,” “neuro- 
circulatory asthenia,” and “functional cardiovascular disorder.” 

The picture presented varies in the number, character and in- 
tensity of the subjective and objective symptoms, according to the 
underlying personality structure of the patient. Naturally the 
manifestations of anxiety will be different in a psychoneurotic 
anxiety state than in an “anxiety state” which merely colors an 
underlying depressive or schizophrenic reaction. The basic disorder 
may also be due to brain destruction from head injury, paresis or 
arteriosclerosis. The anxiety may be associated with, although not 
directly caused by, some physical disease such as tuberculosis, 
diabetes or pernicious anemia. It always occurs in an individual 
who is inclined to be tense and uneasy, with rather sudden transient 
attacks varying in duration from a few seconds to an hour, and 
associated with palpitation, precordial discomfort, perspiration, 
difficulty in breathing, weakness, giddiness and even fainting. 
Although the symptoms mentioned obviously suggest disease of the 
various systems the physician can elicit the presence of the anxiety, 
i. c., a fear of danger from within, a fear of illness or death, or only a 
feeling of uneasiness or impending danger. Through further ques- 
tioning he will obtain information regarding difficulty in sleeping, 
anorexia, easy fatigue, or headache, often of the “ band around the 
head” variety. We also find that the patient may be irritable, 
restless, losing weight, not feeling fit, or worried without knowing 
what about or why. A subjective feeling of being cold and unable 
to warm up is fairly frequent. Direct examination reveals ordinarily 
a tense, restless, uneasy, apprehensive person with cold clammy 
hands and feet, dry mouth, and labile pulse and blood pressure which 
are normal when the patient is asleep. The heart tends to hyper- 
activity with an occasional extrasystole, the colon may be tender to 
palpation, and the muscle and tendon reflexes frequently are 
hyperactive. In the series mentioned this syndrome occurs most 
often between the age’of 21 to 25 and 36 to 40 years. The following 
table, worked out by Dr. Billings of the Psychiatric Liaison De- 
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partment of the University of Colorado School of Medicine and 
Hospitals, will be of value in differentiating between hyperthy- 
roidism and the " anxiety syndrome ’ n (Table 1) . 


Differentiations 


Between Hyperthyroidism 
Hyperthyroidism. 


Table 1.— A Few 

Symptoms and signs. 

I. Subjective symptoms. 

1. Thermal response 

2. Drive and energy 

3. Appetite 
II. Objective signs. 

1. Weight . 

2. Motility . 

3. Skin .... 

4. Pulse rate 


5. Pulse pressure . 

6. Heat production 

7. B.M.R. 


Heat intolerance 
( Drive 4+ (Easily 
' (Energy 4 -j- J exhausted 
Increased 

Initial gain; loss 
Fine-tremor 
. Velvety and warm 
90 or more 


Increased! 

Increased 

Constantly +20 or more 
Decreased (normal 200) 


and Anxiety.* 
Anxiety states. 

Cold intolerance. 

/ Drive 1+1 Constant 
\ Energy 0 / fatigue. 

Decreased. 

No gain; loss. 

Coarse tremor. 

Cool and moist. 
Variable; usually less 
than 90; normal when 
at ease or asleep. 

No change. 

Usually normal. 

Erratic; usually normal. 
Normal. 


8. Blood cholesterol 


* Prepared by Edward G. Billings, M.D., Colorado General Hospital, 
t Due to fall of diastolic pressure. 


In treating a patient with an “anxietj' syndrome” it is important 
to avoid the pitfalls of telling him that he should stop worrying, or 
that nothing is wrong, since he is unable to stop thinking about 
his trouble, and knows quite definitely that something is wrong. 
Neither is it profitable to say that the heart is in good condition and 
imply that it is not by giving advice regarding exercises or pre- 
scribing tonics. Pseudo-explanations, such as saying that the pre- 
cordial sensations are due to gas in the stomach pressing up the 
diaphragm and crowding the heart, are also to be avoided, for any 
suggested treatment which does not deal with the actual etiology 
of the disorder will cause the patient to wander about seeking help, 
or discourage him further and thereby increase his depression, 
hypochondriasis and invalidism. The physician must be prepared 
to spend sufficient time to be sure of the diagnosis and of the actual 
development of the illness in that particular patient. This demand 
discourages some physicians since they feel that this procedure is 
too time-consuming. If, however, one balances the hour and a half 
required for a systematic examination, which will facilitate and 
shorten subsequent treatment interviews, against the many hours 
wasted in discouraging glandular and sedative medication, it will 
be seen that the long initial interview is entirely worthwhile. The 
anxiety and associated symptoms must be thought of as an expres- 
sion of dysfunction of tire whole person, and treatment should be 
directed against those factors which are the cause. Painstaking 
effort should be made to rule out any possible physical disease by 
taking a careful history, making a complete physical and laboratory 
examination, and studying the possibilities in the differential ding- 
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nosis. Then the environmental factors are examined. If, by chang- 
ing occupation or home situation one can relieve the distress, it is 
obvious that these steps should be taken. If the cause is rooted in 
some malfunction of the personality, the complaints are studied in 
great detail in relation to the person who offers them. The serial 
picture obtained by intimate acquaintance with the patient’s 
problems, assets, liabilities, and goals suggest specific treatment 
measures for that individual. The general types of these measures 
are known as aeration or ventilation, suggestion, reassurance, de- 
densitization, and reeducation. 

A few useful sedatives and hypnotic drugs should be discreet^ 
employed only as a “crutch” along with other adjuncts (hydro- 
therapy, packs, and exercise) to help establish rapport and to break 
the vicious cycle of fears. As in depressions with tension, we have 
found that barbital in doses of 1 to 2 grs. given 2 or 3 times daily, 
is the most useful drug. Spastic constipation will be’ improved by 
Tr. bellado?ina (minims v-xii, t.i.d.), together with a regular diet 
and mineral oil. Hydrotherapy is extremely useful for relaxation 
and improves muscle and skin tone and general metabolism. It may 
consist of neutral tubs of 1 hour’s duration given twee a day, or 
shower-baths employing both warm and cold water at varying pres- 
sures, or cold wet packs. 

It is important to remember that psychotherapy begins with the 
entrance of the patient into the doctor’s office. The long initial 
interview usually has a decidedly beneficial therapeutic effect, 
because it instils confidence in the patient and points out definitely 
the prospect of relief. Much of the ease with which a case will 

, 7,.. j. 1 . . . c -j 1 1 1- j jV 
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patient gains of himself. With adequate examination and explana- 
tion the majority of anxious patients will usually be able to see the 
real nature of their illness. If the physician will explain the relation 
of the symptoms to the underlying fears by giving common examples 
of visceral participation in emotional states such as anger, fright, 
or excitement, the patient will not concentrate his complaint upon 
the palpitation, precordial distress, shortness of breath, weakness, 
and so on. These symptoms become understandable manifesta- 
tions of emotions which are common to all humanity. They are 
not disregarded as “imaginary” and therefore not respectable. 
When explained in a rational manner as the natural physiologic 
concomitants of an emotional state they lose their ominous sig- 
nificance as the possible forerunners of a dreaded “insanity.” The 
diarrhea of soldiers during an attack; the polyuria during contests 
or examinations; the palpitation, perspiration, and choking, at 
sudden fright are common examples. 

In view of the complexity of a patient’s personality and his 
experiences it will usually be found that multiple factors are re- 
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sponsible for liis illness. Situational factors dominant in the pro- 
duction of the illness must be altered if possible. Frequently, 
however, the patient must be taught to accept inevitable handicaps 
to modify his attitude toward them so that they are not active 
sources of conflict. He should be kept at his regular work if possible. 
When necessary the aid of the family should be enlisted, so that 
detrimental barriers to treatment may be removed. If the patient 
is unduly concerned or insecure about his work, it may be helpful 
to explain the nature of his illness to the employer so that the latter 
may lend sympathetic assistance. “Anxiety states” are eminently 
treatable, and the simple measures outlined above, when used with 
foresight and persistence, bring about a recovery in the great 
majority of cases. 

Toxic-organic Reactions. Although in a series of cases seen at 
the Colorado General Hospital and Dispensary by the Psychiatric 
Liaison Department (Dr. E. G. Billings) the percentage of delirious 
reactions including those due to alcohol, drugs and somatic diseases 
was only 3.3%, there is reason to believe that the general prac- 
titioner sees a goodly number of them. The disorders complicating 
other diseases have received many names such as symptomatic 
psychoses, the toxic-organic reactions, the exogenous reaction types, 
the dysergastie reaction types (A. Meyer), and mental symptoms in 
somatic ailments (C. M. Campbell). 

The delirious reactions are characterized by disorientation, 
hallucinations and a predominating affect of fear; they are closely 
connected with somatic conditions in that they are dependent upon, 
or associated with, intoxications by drugs or poisons, nutritional 
disturbances, circulatory phenomena and metabolic disorders. 
These disturbances produce temporary brain changes which are in 
the nature of edema or the obscure concomitants of fever and aci- 
dosis. The occurrence of delirium should not be considei'ed merely 
incidental to the principal disease picture. It is a complication 
that may, and in a great percentage of cases does, interfere with the 
treatment of the presenting clinical problem. To say the least, 
it increases the suffering, prolongs the duration of the illness, and 
may necessitate special hospitalization of the patient; it may even 
be a disorganizing factor of such magnitude as to produce chronic 
invalidism and incompetency. The delirious patient, befuddled, 
disoriented, hearing threatening voices, misinterpreting situations, 
overwhelmed by misgivings and fear and given to action, is in acute 
danger of injuring himself and even of losing his life by jumping 
from a window. A very large percentage of deliria either arc pre- 
ventable or can be ameliorated if recognized early. 

The delirious reactions are characterized by: 

1, Clouding of consciousness and drowsiness; 2, Partial or complete 
disorientation leading to a state of bewilderment; 3, Dream-like or 
nightmare-like imaginative experiences when awake, with a tendency 
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to misinterpret the situation in keeping with, the haziness and fear- 
fulness; 4, Occurrence of vivid hallucinations and illusions of sight, 
hearing, tactile sensibility and position; 5, Frequently changing 
position; 6, Affect of fear and suspicion. 

Etiologically the deliria may be grouped as follows: 

1, Those due to exogenous toxins or poisons such as alcohol, 
opiates, bromides, barbiturates, and so on; 2, Those due to chronic 
cachectic states; 3, Those due to malnutrition, deficiency diseases 
(pellagra, avitaminosis, and so on) and metabolic disorders (hyper- 
thyroidism, uremia, exhaustion states) ; 4, Those occurring as a part 
of an “organic reaction” such as in paresis or cerebral arterio- 
sclerosis. 

The general facts relative to a delirious reaction, as elicited on 
indirect examination (history of the illness from all sources), reveal 
that the onset of the condition usually is quite sudden and fre- 
quently makes its appearance at night, or when the patient’s 
surroundings are changed. This onset is characterized by objective 
evidence that the patient is misinterpreting hounds, conditions and 
occurrences in his environment, has dream-like fancies and hallucina- 
tions and is partially or completely disoriented. The hallucina- 
tions usually are vivid and most frequently involve vision and 
hearing, although the skin may also be involved. If the above- 
mentioned features are not foremost, then the restlessness of the 
patient, his tendency to leave his bed and wander away and his 
reaction of annoyance, irritation, or fright may signal the beginning 
of such a reaction. 

It can be seen from the foregoing that the treatment of the toxic 
psychoses requires knowledge of the whole domain of general 
medicine. Naturally, the specific therapeutic measures will be 
dictated by the type of infection or poisoning which is the basis of 
the psychosis. There are, however, certain general principles, which 
are applicable in the majority of cases: 

1, Careful eliminative procedures are fundamental. Among these 
are catharsis, colonic irrigations, gastric lavage, attention to the 
fluid balance of the body and urinary excretion, and promotion of 
elimination via the skin. 

2, An attempt should be made to control infection, if it is present 
and to eliminate foci of infection. Surgery often is required for the 
removal of infection and for the treatment of hyperthyroidism . 
Roentgen ray and radium may also prove of value. The adminis- 
tration of serums and vaccines may help to secure immunity against 
various infectious states. 

3, The efficiency of the “support systems” should be bettered. 
For instance, cardiac stimulants and regulators should be utilized 
in case of actual or even threatened cardiac decompensation. 

4, Dehydration and acidosis must be minimized and controlled. 
Routine dietetic and tonic treatment is required in the management 
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of the majority of psychoses of this group. Transfusions are indi- 
cated if the hemoglobin value is below 50%. They are extremely 
valuable and may be life-saving in hemorrhage, shock, certain 
poisonings, especially carbon monoxide, infectious diseases and 
severe secondary anemias. 

5, If cerebral edema is present, spinal drainage and the cautious 
intravenous administration of hjpertonic solutions, preferably 5% 
saline or 50 % glucose, are indicated. 

6, Sedation and its proper application with full appreciation of its 
dangers is important. Sedatives are of value in that they enable 
the patient to rest, but they should never be given for the sake 
of convenience in nursing care. Hydrotherapy and/or chemical 
sedation may be employed. 

Of the hydrotherapeutic measures, “the most helpful is the con- 
tinuous or neutral tub. The temperature of the water should range 
from 97.6° (in case of hyperpyrexia) to 99° F. Care must be taken 
to keep the temperature in the tub room constant. The patient 
may be kept in a continuous tub for 1 to 24 hours without difficulty. 
The time element is solely dependent on the effect desired and the 
patient’s physical status. The delirious patient’s vegetative nervous 
system usually is unstable during his acute illness, and, therefore, 
shocks in the form of cold water must be avoided. Packs usually 
are contraindicated because the restraint involved promotes fear. 

No hypnotic drugs should be given the patient during the day, 
but they are permissible at night when he is more apt to be dis- 
turbed. The type of hypnotic used depends on the type of delirium 
and the toxic agent causing the disorder. In general, a quickly 
acting, rapidly metabolized and rapidly eliminated drug, such as 
sodium amytal or paraldehyde is indicated. The hypnotic should 
be given in a large enough dose to cause sleep and should be 
administered before darkness, since the latter is prone to increase 
the patient’s disorientation and fear. In beginning deliria, con- 
tinuous sedation for a short time is helpful in preventing a prolonged 
reaction. 

7, The nursing care is worthy of a great deal of careful consider- 
ation and requires understanding, ingenuity and skill. The patient 
must continually be reassured as to the intentions of the nurses and 
physicians. Furthermore, the management of the environment 
with the elimination of disconcerting shadows, sounds, and move- 
ments is necessary for the comfort and progress of the patient. He 
should be safeguarded from accident and suicide during the acute 
manifestations of the psychosis. 

S, The verbal productions of the acutely ill patient may be of the 
greatest value in effecting an adequate personality adjustment, when 
the acute episode is past, and, therefore, should be noted carefully. 
This is particularly important in the deliria due to drug and alcohol 
addiction. In these cases, some analysis of the personality with 
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of eye grounds and visual fields, examination of the spinal fluid and 
encephalography, are of value in diagnosing these conditions. 

2, Personality changes are striking and are reflected both in the 
deterioration of ethical feelings and in the development of behavior 
patterns inconsistent with the individual’s former habits. For 
example, a respectable person may become vulgar and obscene, 
and a frugal, conservative individual, extravagant and grandiose. 
On the other hand, the symptoms may represent an accentuation 
of the normal constitutional make-up. Thus, paranoid forms of 
senile deterioration may develop in persons who have always been 
suspicious and distrustful, and paresis may have a depressed or 
manic coloring, somewhat in accord with the patient’s previous 
reaction pattern. 

3, The affect is characterized by emotional instability with 
marked fluctuations in the mood. Thus, the individual may exhibit 
almost mercurial changes from joy to sorrow and back again. 

4, Mental changes are quite characteristic and result in a decline 
in the patient’s business and intellectual efficiency. The individual 
characteristically shows periods of confusion and bewilderment, 
difficulty in relating events which he has observed, fluctuations in 
his level of attention, defects in orientation, and retention, impair- 
ment of memory and comprehension, marked disturbance of judg- 
ment, and even delirium. 

5, A large percentage of these conditions is entirely preventable. 
While this is obviously true in the case of the toxic organic types, it is 
equally true of most of the organic reaction types, especially all 
forms of central nervous system syphilis. 

6, The prognosis varies according to the reaction types, but it is, 
in general, poor. 

The recognition and treatment of these disorders is a part of the 
body of common medical knowledge and need not be further elabor- 
ated upon here 2 . 

By treating the patient as a human being rather than as a defective 
machine, the individual doctor will be rendering service which will 
reflect additional credit upon the medical profession. With the 
increased teaching of psychiatry in the better medical schools we 
can soon hope that every physician will become aware of the wealth 
of psychiatric problems in general medicine. We welcome the 
prospect of a closer union between psychiatry and general medicine 
for the mutual benefits of such a relationship will improve the 
standards of medical practice. It is with this thought in mind that 
the discussion of these disorders has been offered. 
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THE IMPORTANCE OF SOFT TISSUE LESIONS IN ARTHRITIS. 

By David H. Kling, M.D., 

ASSISTANT PROFESSOR OF ORTHOPEDIC SURGERY, WHITE MEMORIAL HOSPITAL, 

LOS ANGELES, CALIF. 

The usual cursory examination of the joints and periarticular 
structures in arthritis has resulted in an overvaluation of Roentgen 
ray findings. Routine roentgenograms, however, give details only 
of bone structure. Shadows of the soft tissues are, at best, poorly 
registered. Therefore they are usually disregarded and the diagnosis 
is based solely on the changes in bony articular structures. 

The danger of such misinterpretation is realized if we consider 
that the finding of spurs is commonly accepted as evidence for the 
presence of osteoarthritis (hypertrophic arthritis). It \\;as long 
ago pointed out by pathologists (Weichselbaum, Pommer, Schmorl) 
and recently confirmed by Keefer 3 and his associates, that degener- 
ation of cartilage and osteophytes at the articular surfaces are present 
in over 80% of people past 40. 

Clinical symptoms, however, develop in not more than 5 to 10%. 
Indeed, spurs are seen in most roentgenograms of people over middle 
age, who have never experienced trouble in their joints. Figures 
1 and 2 show that Roentgen rays may give erroneous impressions 
even of bone lesions. Figure 1 was diagnosed by the roentgenologist 
of a large orthopedic hospital as an ankylosis of the patella. 

In Figure 2 the patella was reported to be separated from the femur. 
Clinical examination, however, revealed the contrary to be true. 
After having satisfied himself that the patella in Figure 1 was, to his 
great surprise, freely moveable and in Figure 2 bound down evidently 
by adhesions, this roentgenologist discontinued to make a definite 
diagnosis and confined himself to describing impressions conveyed 
by the Roentgen ray pictures. The reservation of the final decision 
to the clinician is of benefit to both. It will be a great stimulus to 
develop advanced methods for registering the soft tissues. 

A beginning was made in this direction by the inflation of air or 
other gases or by the injection of contrast media, like abrodil, into 
the joint cavity. These methods, under favorable circumstances, 
show changes in the soft tissues, like tears in the cartilages or 
hypertrophy of the synovial membrane. Unlike bone changes, soft 
tissue lesions are almost invariably associated with clinical symp- 
toms. The greatest effort is indicated to advance our knowledge 
of their structure and behavior in health and disease. 

The Synovial Tissue and the Normal Synovial Fluid. Until 
recently the synovial lining was commonly regarded to be a modified 
connective tissue devoid of specific function. Accordingly, normal 
synovial fluid was held to be a transudate with which soft tissue 
debris was admixed. The great variety in the number, size and 
shape of the synovial-lining cells and of the subsynovial tissue in 
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different sections of the joint was explained by the action of external 
factors like stress and pressure (ICey 4 ). 

In 1919, however, Mayeda 7 demonstrated, chiefly in the knee 
joint- of rabbits, special cells in well defined areas which contained 
Heidenhain and Altmann granules, regarded as indicating a secre- 
tion mechanism. Other cells gave a positive oxidase reaction and 
absorbed colloidal dyes and particles like India ink, iron and silver 
injected either intraarticularly or intravenously. In these areas, 
therefore, evidence of absorption and secretion was present. 

Fisher 1 also found mucin in cells of synovial villi stained with 
thionin. My attempts to duplicate these findings with thionin were 
not successful. By modified toluidin blue staining of sections and 
scrapings of normal human knee joints, I found, chiefly in the 
synovial lining of the fat pads and the villi and fornix of the supra- 
patellar pouch, cells containing reddish-purple metachromatic 
granules (Kling 5, ‘). According to Metzner, these granules repre- 
sent mucin or the precursor of mucin. Vaubel 9 confirmed the 
presence of these granules in cells of tissue cultures of synovial 
membrane of rabbits. He found the same variety of cells in the 
culture explanates as have been found in vivo. These variations 
are, therefore, not dependent on extraneous factors, but present a 
biological property of synovial tissue. 

These morphologic and experimental studies have restored the 
synovial lining from the role of a passive connective tissue capsule, 
to that of an active organ, equipped with specific functions. The 
most important of these is the elaboration of mucin. 

The Synovial Mucin. The presence of mucin in synovial fluids 
is demonstrated by a simple precipitation test: a drop of synovial 
fluid is let fall into a test tube with 2% acetic acid. A membrane is 
formed, which envelops the contents like a sac or tube (Fig- 5). 
Blood plasma, transudates and exudates give only various degrees 
of turbidity in the acetic acid. 

On the basis of extensive studies (Kling 5o ' fl ' m,Go ' 6 the following 
conclusions were drawn: 

1. Mucin was found in each of 25 normal synovial fluids and in 
91% of 200 synovial effusions of inflammatory or traumatic origin. 

2. Mucin is responsible for the high viscosity of normal synoua 
fluid (from 10 to 20 times that of water) and for the wide fluctua ion 
in the viscosity of effusions (from 1.6 to 102 times the viscosi y o 
water, determined by the Hess viscosimeter). After precipi *a ion 
of mucin, the viscosity of the supernatant fraction of svno\ ia 

. drops to between 0.9 and 1.8. _ , , f rnm 

3. Human synovial mucin is not a degeneration P roduc ], a ^ c 
cartilage, because it does not markedly reduce copper su P ^ 
even after prolonged hydrolysis with hydrochloric aci 
chondromucin does so readily. It is not a tissue debris, c conta j n 
does not redissolve in an excess of acetic acid and does no 
phosphorus-like nucleoprotein. 




Fig. 1 

Fig. 1.— Roentgen 
freely movable. 

Fig. 2. — Roentgen 
adhesions. 


Fig. 2 

ray diagnosis — ankylosis of the patella. Clinically, patella 
ray diagnosis— patella free. Clinically, patella bound by 



— Villus from normal synovial lining of human knee joint. Modified 
toluidine blue stain. Arrow points to 3 large ceils filled with metachromatic purple 
and red granules (mucin). 
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4. It is a physiologic product of specific activity as evidenced by 
morphologic studies and in vitro. Yaubel 9 found that the minute 
amounts of fluid in synovial tissue cultures gave positive sac and 
tube precipitation, as long as the cultures remained healthy. As 
soon as degeneration had set in, this test for mucin was negative. 

5. Mucin is the chief component of normal synovial fluid and the 
one on which its physiologic action depends. 

The Functions of Synovial Fluid. The main function of synovial 
fluid is the protection of articular surfaces by: 1, proper lubrication, 
secured by high viscosity, and 2, acid-binding power of the synovial 
mucin. 

Cartilage is seriously damaged, even by short action of acids. 
It is exposed to the detrimental action of acid metabolites, which 
accumulate during inflammation. The acid-binding power of the 
synovial mucin is demonstrated by a simple experiment: 

A small test tube is partly filled with synovial fluid; a drop of 
methyl orange is added. Most synovial fluids, being alkaline, take 
a yellow tint with this indicator. Several drops of 10 % hydrochloric 
acid are let fall into the tube. The hydrochloric acid sinks, en- 
veloped in a membrane-like covering which forms a tube and sac. 
While the rest of the fluid remains yellow, the contents of the tube 
and the sac change to red, which proves that they contain the hydro- 
chloric acid (Fig. 6). The binding of the acid is permanent. The 
contents, even after prolonged standing do not take the uniform 
red color observed in the plasma, transudates or exudates. The 
chemical properties of the mucin are therefore a factor in the main- 
tenance of the high degree of alkalinity observed even in inflamma- 
tory effusions and in the protection of articular cartilage from the 
acid metabolites. 

3. A number of ferments were found in normal synovial fluids of 
cattle by Podkaminsky 8 such as amylase, lipase and a proteose. 
The proteolytic ferment is of special interest because it was ob- 
served also in tissue cultures, causing liquefaction of the media, 
proving it to be a product of the synovial tissue and not imported 
by the circulation. The presence of digestive ferments points to 
another protective property of synovial fluid, namely the digestion of 
the inflammatory or traumatic products, which precipitate within 
the joint cavity, such as fibrin, tissue debris, or fat particles. 

The Bio-mechanical Significance of Joint Lubrication. Recently 
Jones 2 has experimentally proved on the stifle joints of horses the 
great importance of proper lubrication. The coefficient of friction 
amounted in dry joints to 14 times as much as in joints kept lubri- 
cated. In the latter, after 4 hours of mechanical motion, the joint 
surfaces were undamaged. In the dry joints, the internal semilunar 
cartilage and the condyle of the femur were worn down. The joint 
was steaming hot and grating was felt. Motion without lubrication 
has therefore produced changes encountered in some forms of chronic 
arthritis. 
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The rich supply of vessels and capillaries in the synovial membrane 
serves not only to secure the exchange of fluids between circulation 
and joint cavity, but also to remove the heat produced by the motion. 

The Reaction of Synovial Tissue to Injury and Inflammation and 
the Composition of Joint Effusions. Both trauma and inflammation 
induce pathologic changes, the degree of which depends on their 
severity, extent and duration. The wall is damaged in the first 
case mechanically; in the second by exudation and infiltration; the 
capsule is distended by hemorrhage or exudate from the circulation. 
Noxious metabolites are present both in the disintegrating hema- 
throsis and in the inflammatory exudate. Both contain fibrin and 
other particles, which irritate the joint tissues. The response of the 
synovial tissue is, therefore, alike in both injury and trauma, 
namely, hyperfunction of the intact parts resulting.in an increased 
output of synovial fluid. A prolonged duration of the irritation 
results in hypertrophy of the synovial membrane (villous synovitis). 

Both traumatic and inflammatory effusions, therefore contain: 
1, elements from the synovial lining (mucin, ferments, and synovial 
lining cells); 2, elements from the circulation (blood cells, plasma, 
enzymes, antibodies or fibrin). 

The quantitative and qualitative relation of these elements de- 
termines the character of the pathologic joint effusion. In acute 
virulent inflammation the exudate prevails. The quantity. is large, 
the turbidity marked, and the vicosity is low. The cell count is high 
and polynuclear leukocytes prevail. In chronic synovitis, the 
synovial elements predominate. The fluid is visid, clear or contains 
suspended particles. The number of the synovial lining cells is 
increased. 

Certain forms of arthritis have special features, such as high fibrin 
and globulin content in gonorrheal arthritis, abundance of debris 
in tuberculous arthritis and suspended particles in osteoarthritis. 

The Clinical Valve of Aspiration of Joint Effusions. A wide- 
spread prejudice against aspiration of joint effusion has retarded 
knowledge of joint lesions, has deprived the clinician of an excellent 
diagnostic aid and the patient of a beneficial therapeutic measure. In 
several thousand aspirations of traumatic and inflammatory (includ- 
ing tuberculous) joint effusious, I have not seen a single instance of 
an untoward effect. The therapeutic effect of evacuation of traumatic 
effusions is self-evident. Even in inflammatory effusion the tempor- 
ary relief of distention and the removal of the toxic products are of 
decided benefit. I have frequently found on reaspiration the re- 
accumulated effusion to contain fewer' cells or to have a lower 
viscosity than the original fluid. The therapeutic result of repeated 
aspiration was especially striking on gonorrheal arthritis. 

Table 1 gives a review of a method of systematic examination of 
synovial effusions and the diagnostic significance of the tests. 
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Table 1. — Systematic Examination of Joint Effusions. 


Tests. 

1. Quantity 

2. Turbidity 


3. Reaction 

(pH or litmus) 

4. Viscosity 

(Hess viscosimeter) 

5. Precipitation . 

(2% acetic acid) 

0. Fat in traumatic effusions . 
(centrifuge) 

7. Bilirubin 

S. Culture 


9. Animal inoculation . 

10. Stained smears .... 

11. Sections of suspended par- 

ticles 

12. Cell count 


13. Differential count 


14. Wassermann .... 

15. Gonococcus complement-fix- 

ation test 

1G. Comparative sedimentation 
(blood and synovial fluid) 
17. Uric acid 


Significance. 

Large — in active and severe inflammation. Small 
— in mild, chronic arthritis. 

(a) Homogeneous — depends on number of cells; 
( [b ) non-homogeneous — depends on suspended 
particles, such as fibrin or debris. 

Acid reaction in septic arthritis. Alkaline reaction 
on repeated aspiration indicates favorable prog- 
nosis. 

High viscosity in chronic arthritis. Low viscosity 
in acute inflammation or transudate. 

Sac and tube indicate mucin. 

Severe injuries to fat pads, menisci or intra- 
articular fracture. 

High icteric index (over 5) in traumatic. Low 
(under 5) in most inflammatory effusions. 

(a) Septic arthritis: ready growth in routine cul- 
tures (streptococci, staphylococci, pneumococci, 
etc.); (b) acute gonorrheal arthritis: positive 10 
to 25%; (c) tuberculous arthritis: cultures sup- 
plement the guinea-pig inoculation; often posi- 
tive within 14 days; ( cl ) chronic, atrophic and 
hypertrophic arthritis: routine cultures negative. 
Special method after prolonged incubation in 
10 to 20% positive, chiefly for streptococci, 
staphylococci and diphtheroids. Etiological sig- 
nificance doubtful. 

Standard method for tuberculosis. 

Positive in septic arthritis, advanced tuberculosis 
and occasionally in acute gonorrhea. 

For microscopic study of their nature and histo- 
logic structure. 

High (above 10,000 per c.mm.) in acute, severe 
stages, regardless of etiology. Low in mild, 
chronic and inactive conditions. 

(a) Predominance of neutrophils in acute stages, 
regardless of' etiology; ( b ) lymphocytes, mono- 
cytes in chronic stages; (c) increase in synovial 
cells (over 10%) indicates hypertrophy of syno- 
vial wall (villus synovitis). 

Clarifies etiology. 

Positive in subacute and chronic gonorrheal 
arthritis. 

Indicates the condition of an affected joint and its 
role in polyarthritis. 

Assists in differential diagnosis of gout. 


The Periarticular Tissues. Careful examination often reveals 
that symptoms assumed to originate in the joints are due to changes 
in the periarticular structures, consisting of diffuse or localized 
contraction of the muscle, tenderness at the insertion of the tendons, 
and subcutaneous nodules. The inflammation of smaller joints is 
often combined with tenosynovitis. 

Jvoitanrticular Adiposis Dolorosa ? n Hypersensitivity and enlarge- 
ment of the subcutaneous fat, especially around the knee (Fig. 0) 
and elbow joints, are freciuentlv present in obese women past middle 
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age who complain of pain and stiffness in the extremities. A report 
of 112 cases of this condition which I have termed Juxtaarticular 
Adiposis Dolorosa, presents evidence of its important role as an 
etiologic factor in the development of osteoarthritis. This condi- 
tion is usually associated with other periarticular changes of the 
soft tissues and circulatory disturbances, hypertension, varicose 
veins and acroparesthesia. Evidences also of hypo- and dsyfunction 
of the endocrine glands, especially ovaries, pituitary and thyroid, 
are found. The condition is usually overlooked in a superficial 
examination of the joints and the tenderness is erroneously assumed 
to originate in the articular structures, the more so, since in about 
60% Roentgen rays show osteophytic changes in the articular sur- 
face. The latter are not more extensive, however, than should be 
expected in this age group. 

From a therapeutic standpoint the diagnosis of periarticular 
changes is important. Stenosing tenosynovitis of the abductor 
longus and the extensor brevis tendons of the thumb is often diag- 
nosed and futilely treated as arthritis of the wrist, while a simple 
operative procedure which frees the tendon from the stricture 
produces an instantaneous and permanent cure. The recent intro- 
duction of histamine by cataphoresis has proved to be of beneficial 
effect in the pathologic conditions of the periarticular structures 
(Kling _ 

Summary. 1. Less speculation and more facts on joint pathology 
and physiology are needed for progress in research and therapy of 
arthritis and rheumatic conditions. 

2. Bone changes as seen in routine roentgenograms are over- 
emphasized and too little attention is given to the soft, intra- and 
extraarticular structures. 

3. Morphologic, physiochemical studies and experiments show a 
dual structure and function of the synovial tissues; one part is a 
connective capsule for the binding of articulating bones. Interposed 
at the intraiirticular surfaces are areas for the elaboration of the 
synovial fluid. 

4. The function of normal synovial fluid is lubrication and pro- 
tection of the joint surfaces. 

5. Motion is the physiologic stimulus for the production of normal 
synovial fluid. 

6. The function of normal synovial fluid depends on its content 
of mucin. 

7. Mucin is a product of special cell activity and not of de- 
generation. 

S. The biochemical importance of proper joint lubrication is 
stressed. 

9. The therapeutic value of aspiration of traumatic and inflamma- 
tory effusions is pointed out. 



WISE, GUTMAN : THE FORMOL-GEL REACTION - 


263 


10. The diagnostic significance of a systematic examination of. 
joint effusions is reviewed. 

11. Changes in the periarticular structures such as infiltration 
of the insertion of tendons, subcutaneous tissues and atrophy of 
muscles and tenosynovitis are frequently present and play an im- 
portant role in the pathology of arthritis. 

12. Hypersensitivity of the subcutaneous fat, especially at the 
knee and elbow joints (juxtaarticular adiposis dolorosa), is a 
frequent etiologic factor in the development of osteoarthritis in 
obese women past middle age. 

13. In the therapy of soft tissue changes in arthritis, histamine 
cataphoresis has proven to be of value. 
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Sera of most patients with kala-azar rapidly form a solid, opaque 
white gel upon the addition of one or two drops of formalin. 12a,H 
This phenomenon, commonly known as the formol-gel test, and 
used extensively for the diagnosis of kala-azar, depends upon 
the presence in the serum of increased amounts of globulin . 116 
A positive formol-gel reaction is obtained also in other diseases 
in which marked hyperglobulinemia may develop, notably in cases 
of multiple myeloma , 2,6,15 lymphogranuloma inguinale 16,6 and hepatic 
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.cirrhosis 6 ; and in occasional cases of malaria, leprosy, tuberculosis, 
subacute bacterial endocarditis, etc. 10 - 17 

In the present study, the usefulness of the forwol-gel reaction 
has been investigated, not as a diagnostic test, but as a means for 
detecting hyperglobulinemia irrespective of etiology. Since its 
adequacy for this purpose would depend upon the consistency with 
which positive reactions are obtained with hyperglobulinemia, and 
negative reactions with normal serum globulin levels, we record 
here the results of the formol-gel test in 113 sera of which the content 
of total protein and of the several protein fractions was determined. 
Our data suggest that this simple reaction is consistent enough to 
serve as a convenient preliminary test for. the detection of byper- 
globulinemia of diverse origin. 

It should be made clear, however, that prompt opaque-gel forma- 
tion does not occur in the presence of only moderate hyperglob- 
ulinemia. In order to detect increases in serum globulin content 
of lesser magnitude than may occur in kala-azar, it was found 
necessary to make observations at the end of 24 hours and to regard 
as positive less striking changes in gelation and opacity than are 
obtained in kala-azar. This proved feasible since, with rare excep- 
tions, sera with globulin contents within normal limits (obtained 
from normal subjects and from patients with a wide variety of 
diseases) showed no change 24 hours after addition of forrnol. A 
clinically practical schema for the quantitation of the formol-gel 
reaction is presented. 


A B C 

12 12 12 3 



Fig. 1. — Illustrative formol-gel reactions. .1, Normal serum (tot. prot., G.3; all)., 
4.G; glob., l.S). No change in opacity or gelation after 24 horn's, li, Case 27 
(hepatic cirrhosis; tot. prot., 7.9; all)., 2.1; glob., 5.S). 4+ opacity ami gelation after 

5 minutes. C, Case 30 (hepatic cirrhosis; tot. prot., 7.2; alb., 2.4; glob., 4.S). No 
change after 5 minutes. 2+ opneity change and 3+ change in gelation after 2 hours. 
3+ opacity and 4+ gelation after 24 hours. 


Method. The formol-gel test is performed as follows: 1 cc. serum ob- 
tained from fasting patients is placed in a small test tube (S mm. bore is a 
convenient size), 2 drops of approximately 40% formaldehyde solution are 
added, the whole is mixed and stoppered, and allowed to stand at room 
temperature. Since gelation and opacity may be due to different 
factors’ c ' M changes in both were recorded separately. Ordinarily, however, 
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the two phenomena occur together in positive sera, though in occasional 
cases only one or the other develops. Observations were made at arbi- 
trarily selected periods of 5 minutes, 2 hours and 24 hours (Table 1, Fig. 1). 
This procedure proved better than attempting to record the results as the 
time which elapsed before specified alterations in opacity or gelation de- 
veloped. 


Table 1. — Formol-gel Reaction in 7 Cases of Multiple Myeloma (M.M.), 
16 Cases of Lymphogranuloma Inguinale (L.I.), 11 Cases of Cirrhosis 
of the Liver (C.L.), and 12 Miscellaneous Cases. 

Serum proteins. 






# 

IS 









r 




Formol-gel reaction of serum. 


Case. 

Diagnosis. 

o 

t~ 

& 

c 

.5 

— 

2 

' ~“ 

Gelation. 


Opacity. 




7s 

o 

5 

•o 

o 

'tii 

p 

1/12 

2 

24 

1/12 

2 

24 




< 

5 

W 


hours. 



hours. 


1 

M.M. . . . 

11.1 

2.3 

8.8 

0.4 

4+ 

4 + 

4 + 

4 + 

4 + 

4 + 

2 

M.M. . . . 

8.9 

2.5 

6.4 

4.4 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

3 

M.M. . . . 

9.2 

3.1 

6.1 

2.3 

4+ 

4+ 

4 + 

4+ 

4 + 

4 + 

4 

M.M. . . . 

8.G 

3.8 

4.8 

1.8 



3 + 


1 + 

3+ 

5 

M.M. . . . 

G.G 

2.7 

3.9 

0.3 


— 

2+ 




G 

M.M. . . . 

G.3 

3.1 

3.2 

0.6 

— 

— 


— 

— 

— 

7 

M.M. . . . 

7.7 

5.4 

2.3 

0.4 

— 

— 

— 

0 

— 

— 

8 

L.I. . . . 

11.1 

3.3 

7.8 

3.2 

4+ 

4+ 

4+ 

1-f- 

2 + 

2+ 

9 

L.I. . . . 

9.7 

3.5 

G.2 

2.4 

2+ 

4 + 

4+ 

2 + 

3+ 

3+ 

10 

L.I. . . . 

9.9 

3.8 

G.l 

2.3 

34- 

4+ 

4+ 

l-{- 

2+ 

2+ 

11 

L.I. . . . 

9.5 

3.4 

6.1 

2 1 . 3 


4 + 

4 "l - 


3 + 

4 + 

12 

L.I. . . . 

9.1 

3.1 

G.O 

2.4 

24- 

4+ 

4+ 

2 + 

2+ 

2+ 

13 

L.I. . . . 

9.G 

3.7 

5.9 

2.3 

24* 

4+ 

4 + 

1 + 

1 + 

1 + 

14 

L.I. . . . 

9.1 

3.5 

5.G 

2.9 

— 

4+ 

4 + 

=t= 

4 + 

4 + 

15 

L.I. . . . 

9.0 

3.5 

5.5 

2.3 

— - 

3+ 

4 + 

1 + 

2+ 

3+ 

1G 

L.I. . . . 

8.7 

3.4 

5.3 

1.7 

— 

4 + 

4+ 

=t 

3+ 

4+ 

17 

L.I. . . . 

8.G 

3.G 

5.0 

1.7 

— 

4+ 

4+ 

=t= 

2+ 

2 + 

18 

L.I. . . . 

8.5 

3.7 

4.8 

0.9 

— 

3+ 

4 + 

— 

2+ 

4+ 

19 

L.I. . . . 

8.1 

3.3 

4.8 

1.5 

— 

1 + 

2+ 

— 


2 + 

20 

L.I. . . . 

8.G 

3.9 

4.7 

1.7 

— 

2+ 

4+ 

— 

— 

2-f 

21 

L.I. . 

8.0 

3.5 

4.5 

1.5 


4+ 

4+ 

1 + 

2 + 

2 + 

22 

L.I. . . . 

7.5 

4.1 

3.4 

0.9 







23 

L.I. . . . 

7.0 

3.7 

3.3 

1.1 

— 

— 

2 + 

— 

— 

1 + 

24 

C.L. . . . 

9.5 

2.2 

7.3 

0.5 

_ 

4+ 

4 + 

1 + 

4 + 

4 + 

25 

C.L. . . . 

8.4 

2.4 

G.O 

2.1 

14- 

4 + 

4 + 

14- 

4 + 

4+ 

2G 

C.L. . . . 

9.G 

3.7 

5.9 

2.8 

24- 

4+ 

4+ 

=b 

1 + 

2 + 

27 

C.L. . . . 

7.9 

2.1 

5.8 

3.3 

44- 

4 + 

4 + 

4+ 

4+ 

4 + 

28 

C.L. . . . 

7.4 

1.8 

5.G 

2.2 

— 

4 + 

4 + 

14- 

2 + 

3 + 

29 

C.L. . . . 

7.2 

2.2 

5.0 

1.7 

— - 

3 + 

4+ 


2+ 

4+ 

30 

C.L. . . . 

7.2 

2.4 

4.8 

1.6 

— 

3 + 

4 + 


2+ 

3+ 

31 

C.L. . . . 

7.4 

2.8 

4 . G 

1.3 

— 


4+ 

— 


1 + 

32 

C.L. (Band's) 

8.1 

4.4 

3.7 

1.2 


_ 

4+ 

— 



4 + 

33 

C.L. (Band's) 

G.G 

3.3 

3.3 

0.7 

— 

— 




— 


34 

C.L. 

8.1 

5.4 

2.7 

0.4 

— 

— 

- 

- 

- 

— 

35 

Syphilis . 

9.7 

4.0 

5.7 

1.9 


3+ 

3+ 



1 + 

2+ 

3G 

Undiagnosed . 

9.1 

4.3 

4.8 

. , 

14- 

3 + 

4 + 

24- 

2+ 

2+ 

37 

Undiagnosed . 

7.5 

3.0 

4.5 

1.3 


1 + 

3 + 



2+ 

38 

Rheum, arthritis 

9.0 

4.G 

4.4 

1.1 

— 


4.+ 


— 

1 + 

39 

Sarcoid (Boeck) 

8.5 

4.0 

4.5 

1.5 

— 

1 + 

3 + 

— 

_ 


40 

Hyper, cardiac 

7.6 

3.7 

3.9 

0.9 

— 


3+ 





— 

41 

Empyema 

6.2 

2.4 

3.8 

1.3 

— 

2 + 

3+ 

— 

1 + 

2 + 

42 

Cn., bone met. 

7.G 

4.0 

3.G 


— 



— 



43 

Hepatitis . 

8.0 

4.4 

3.6 

0.G 

— 

— 

3 + 


_ 

_ 

44 

Myxedema 

7.0 

3.G 

3.4 

0.9 

— 

— 

3 + 


2+ 

2 + 

45 

Hepatitis . 

G.9 

4.1 

2.8 

0.5 

— 

— 


— 



4G 

Nephrosis 

3.S 

1.2 

2.6 

. . 

— 

— 

— 

— 

— 

— 


Changes in viscosity were recorded as follows: — or no or question- 
able increase in viscosity; +, increased viscosity, definitely oily flow on 
tilting the tube; 2+, very viscous, a thick, slow-moving fluid; 3+, semi- 
solid, no flow on inversion but jelly-like quiver on tapping the tube; 4+ , 
solid. Care should be taken in reading 24-liour changes to break up the 
surface film which frequently forms. Changes in opacity were' recorded as 
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follows: — or„±, no or questionable opalescence or haziness; +, opalescent, 
a faint haziness; 2+ , translucent, milky, but freely transmitting light; 3+, 
semiopaque, cloudy but transmitting light; 4+, opaque. More accurate 
measurements of changes in viscosity and opacity by means of a viscometer 
and photometer seemed unnecessary for our purpose. 

Except when associated with hyperglobulinemia, the presence of jaundice, 
anemia, lipemia; hypercholesterolemia, nitrogenous retention products or 
hemolysis does not result in positive reactions.* When lipemia is present, 
opacity changes are difficult to read, hence fasting samples should be used. 
If the original serum is not clear, a sample should be used as a control 
standard for comparison with formol-tested specimens. The temperature 
of the reaction, between 0 and 38° C., does not affect the results appreciably. 
The effects of prolonged tourniquet stasis and of dehydration were not 
studied. 

Plasma should not be used, as we frequently obtained positive reactions 
with plasma in a variety of diseases when the corresponding serum was 
negative. It would appear that the presence of even moderately increased 
fibrinogen will cause the formol-gel reaction to become positive. 

Total protein of the serum was determined by difference on 1 cc. samples, 
the miero-Kjeldalil technique being used for total nitrogen and Folin’s 
method with Nesslerization for non-protein nitrogen. Serum protein 
partitions were carried out in duplicate on 0.5 cc. samples by Howe’s 
method. 

Results. The results of the formol-gel test in 113 cases were 
tabulated as shown in Table 1, which includes representative 
observations in 46 cases, with associated serum protein values. 
It is apparent from Table 1 that a general correlation exists between 
positive formol-gel reactions and the level of total protein and 
globulin in the serum. An analysis of this correlation in our entire 
series of 113 observations is presented in Tables 2 and 3. It should 
be emphasized that for the purpose of this analysis a positive reac- 
tion is defined as a change in viscosity or opacity of 1 + or more after 
24 hours. 

1. Relation of -positive formol-gel test after 24 hours to total protein 
and globulin content of the serum. As indicated in Table 2, 23 of 24 
cases with total proteins of 8.5% or more showed definitely in- 
creased viscosity, and 22 of 24 developed changes in opacity in 24 
hours. All sera with globulin contents of 4% or more showed an 
increase in viscosity; all but one developed some degree of opacity. 
These results suggest that marked hyperproteinemia and hyper- 
globulinemia can be detected satisfactorily by the formol-gel test. 

Conversely, in sera with globulin levels below 3.4%, i. e., in- 
sera without hyperglobulinemia, the formol-gel test was consistently 
negative, only one slightly positive result being obtained in this 
group (3.3%, Case 23, Table 1). Positive reactions may be ob- 


* This conclusion is supported by negative formol-gel tests obtained on more 
than 100 sera of patients with catarrhal jaundice, syphilis, anemias, nephritis, 
diabetes, neoplasms, infections and a variety of other diseases. Tiiese miscellaneous 
eases, which serve as an additional control group, are not included in our statistical 
analysis because scrum proteins were not determined. Hyperglobulinemia, with posi- 
tive formol-gel reactions, occasionally occurs in these diseases, however (Table 1). 
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tained, however, when the total serum protein is below the accepted 
upper limit of the normal range, 8%, if hyperglobulinemia is 
present (Table 3). Such sera are comparable to those with total 
protein levels above 8% in that they contain 3.4% or more 
globulin, but the total protein content is not increased because of 
a concomitant decrease in albumin. 


Table 2.— A. Correlation Between Percentage of Total Serum Protein 
and Formol-gel Reaction. B. Correlation Between Percentage of 
Serum Globulin and Formol-gel Reaction. 




A. 

Total 

Serum Protein. 







42 cases. 

36 cases. 

11 cases. 

24 cases. 

Total protein, %. 

<7.0. 

7.0 to 8.0. 

8.0 to 8.5. 

> 8.5 or more 



Pos. 

Neg. 

Pos. 

Neg. 

Pos. 

Neg. 

Pos. 

Neg. 

5 min. < 

Opacity . 

. 0 

42 

2 

34 

4 

7 

12 

12 

Gelation 

. 0 

42 

1 

35 

3 

8 

11 

13 

2hrs. - 

Opacity . 

1 

41 

6 

30 

5 

6 

20 

4 

Gelation 

1 

41 

4 

32 

6 

5 

20 

4 

24 hrs. < 

Opacity . 

2 

40 

9 

27 

7 

4 

22 

2 

Gelation 

. 2 

40 

12 

24 

10 

1 

23 

1 




B. Serum Globulin. 







52 cases. 

26 cases. 

35 cases. 



Globulin, %. 

<3.4. 

3.4 to 4.0. 

> 4.0 or more. 





Pos. 

Neg. 

Pos. 

Neg. 

Pos. 

Neg. 



5 min. 1 

Opacity . 

0 

52 

0 

2G 

18 

17 



( Gelation 

. 0 

52 

0 

26 

15 

20 



2 hrs. 

’ Opacity . 

0 

52 

3 

23 

29 

6 



t Gelation 

. 0 

52 

1 

25 

30 

5 



24 hrs. 

Opacity . 

. I 

51 

5 

21 

34 

1 



. Gelation 

. 1 

51 

11 

15 

35 

0 




Table 3. — The Formol-gel Test in 113 Sera, to Show the Incidence of Positive 
Results With Elevated Serum Globulin, Irrespective 
of Total Serum Protein Level. 


Total serum protein below 7% 


.Total serum protein, 7 to 8% 


Total serum protein above S% 


Serum 
globulin, % 

No. 

of cases. 

Formol-gel reaction. 

Pos. Neg. 


f <3.4 

34 

0 

34 


3.4-4 

8 

3 

5 


>4.0 

0 

0 

0 


<3.4 

17 

1 

16 


3.4-4 

13 

4 

9 


1 >4.0 

6 

6 

0 


<3.4 

1 

0 

1 

. 4 

3.4-4 

5 

4 

1 


( >4.0 

29 

29 

0 


Sera containing 3.4 to 4% globulin form an intermediate group, 
the recognition of which by means of the formol-gel test is uncertain. 
Only 11 of 26 cases in this group gave a positive reaction in 24 hours. 

2. Relation of (a) rapidity and (6) intensity of the formol-gel reaction 
to the globulin content of the scrum. As recorded in Table 2, positive 
reactions developing within 5 minutes or 2 hours occur, with few 
exceptions, only in sera with marked hyperproteinemia. Similarly, 
of 35 sera with globulin contents of 4% or over, 18 were positive 
in 5 minutes and 30 became positive in 2 hours. Only 5 such sera 
required more than 2 hours to develop positive reactions. Most 
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positive reactions obtained in sera with globulin contents between 
3.4 and 4%, on the other hand, required more than 2 hours to 
develop. It would seem, therefore, that sera with globulin contents 
in the higher ranges develop the formol-gel reaction more rapidly; 
consequently, if positive reactions develop within 5 minutes, 
globulin contents exceeding 4% may be inferred. 

Thus far we have considered the outcome of the formol-gel test 
only in terms of positive results, without making any distinction 
between 1+, 2+, 3+ or 4+ changes in gelation or opacity. If the 
results are analyzed as regards intensity of the reaction it becomes 
apparent that 34- and 4+ reactions were obtained within 5 minutes 
only in sera containing well over 5% globulin. And as regards 
opacity changes, 3+ or 4+ reactions even at the end of 24 hours 
were obtained only in sera with globulins of 4.8% or over. ' 

It is interesting to note that while practically all sera containing 
4% or more of globulin developed opacity changes, some with very 
high globulin content did not give 3+ or 4+ reactions even at the 
end of 24 hours. There is, in fact, a considerable variation in the 
intensity of the opacity reaction obtained in sera containing approxi- 
mately the same amount of globulin. These variations are so marked 
as to suggest that the quantity of globulin present is not the only 
factor responsible for opacity changes, but that qualitative differ- 
ences in the several globulin fractions also play a role. There is 
experimental evidence in support of this view. 3 - 6 - 8 ® 

Discussion. It is apparent that the formol-gel reaction is a 
diagnostic aid only insofar as it is positive in diseases presenting 
hyperglobulinemia. Rapid formation of a solid opaque or semi- 
opaque gel does indicate the presence of such high globulin levels 
as are found chiefly in multiple myeloma, kala-azar, hepatic cirrhosis, 
lymphogranuloma inguinale and leprosy; and occasionally in other 
diseases. 1 ' 4 ' 86 ’ 5 ' 11 ’ 13 But moderate elevations in serum “globulin, 
with 1+ or 2+ changes in gelation or opacity at the end of 24 hours 
are encountered in a variety of diseases, chiefly infectious, and are of _ 
little value in diagnosis. 

The formol-gel reaction as a means of detecting hyperglobulinemia 
would seem to be useful in studies on the variation of serum proteins 
in disease. It may serve as a convenient preliminary method for 
selecting sera for protein fractionation, obviating the necessity for 
laborious analyses on negative sera. The test makes feasible the 
examination, on a more comprehensive scale than is ordinarily 
possible, of sera from patients with unexplained high sedimentation 
rates, hepatic disease, unexplained anemia, tuberculosis, etc. It 
should be emphasized, however, that the formol-gel test gives only 
an approximation of the degree of elevation in serum globulin 
content, and is obviously no substitute for serum protein fraction- 
ation unless facilities for the latter are unavailable. 

Our data are in accord with the view that opaque-gel formation 
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depends upon the presence of an increase in the serum globulin 
fraction, irrespective of whether or not the total protein content is 
elevated. Since hyperglobulinemia is ordinarily the result chiefly 
of increases in the euglobulin fraction, as determined by Howe’s 
method, the formol-gel reaction has been ascribed solely to hyper- 
cw.globulinemia. Strongly positive results are obtained, however, in 
occasional sera with hyperglobulinemia due only to an increase in 
the pseudoglobulin fraction (Cases 1, 24, Table 1). We conclude, 
therefore, that opaque-gel formation is dependent upon the presence 
of “abnormal” globulins,* irrespective of whether their solubility 
characteristics with regard to sodium sulphate correspond with 
those of euglobulin or pseudoglobulin. 

Concerning the chemical mechanism of the formol-gel test, 
nothing is known. The added formaldehyde presumably combines 
with the free NH 2 groups of the protein molecules. 5,7 But the 
precise nature of the changes in structure or in state of hydration 
that take place is, as yet, wholly obscure. 

Summary. 1. The formol-gel test was performed in 113 sera of 
which the content of total protein and of the several protein fractions 
was determined. The results of the formol-gel reaction were quan- 
titated according to a clinically practical schema in which changes 
in gelation and opacity were recorded at arbitrarily selected periods 
of 5 minutes, 2 hours and 24 hours. The rapidity and intensity of 
changes in gelation and opacity were correlated with the content of 
total protein, globulin and the several globulin fractions. 

2. All but one of 24 sera with total proteins of 8.5% or more and 
all but one of 35 with globulin of 4% or more showed changes in 
viscosity and opacity within 24 hours. Conversely, all but one 
of 52 sera with globulin levels below 3.4% were negative after 24 
hours. Sera containing 3.4 to 4% globulin could not be detected 
consistently by means of the formol-gel test. Sera with total 
proteins less than 8% gave positive results if hyperglobulinemia 
was present. 

3. Of 35 sera with globulin contents of 4% or over, 30 became 
positive within 2 hours. Most positive reactions obtained in sera 
with globulin contents between 3.4% and 4%, on the other hand, 
required more than 2 hours to develop. Formation of an opaque or 
semiopaque-gel within 5 minutes occurred only in sera containing 
well over 5% globulin. 

4. Our data suggest that the formol-gel reaction is consistent 
enough to serve as a convenient preliminary test for the detection 

* “Abnormal” is used here to imply altered globulins apparently not present in 
normal serum. Reference has already been made to empirical and experimental 
evidence for qualitative differences in globulins, and to the probable causal relation 
of such differences to opacity changes. It is interesting to note in this connection 
that the minimal serum globulin level at which positive formol-gel reactions (as here 
defined) begin to appear corresponds closely with the accepted maximal level of serum 
globulins in normal persons. 
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of hvperglobulinemia of diverse origin. Possible applications of the 
test are considered. The formol-gel reaction is a diagnostic aid only 
insofar as it is positive in diseases presenting hvpergiobulinemia. 

5. Our results are in accord with the view that the formation of 
an opaque gel is due to qualitative as well as quantitative changes 
in the serum globulin fraction. The altered serum globulins re- 
sponsible for opaque gel formation do not have solubility character- 
istics with respect to sodium sulphate which permit of their classi- 
fication as euglobulin or pseudoglobulin, as determined by Howe’s 
method. 

Addendum. — While this article was in press, our attention was called to a publi- 
cation by S. Hetenyi (Verh. deut. Ges. inn. Med., 39, 342, 1927) in which the formol- 
gel reaction was proposed as a test for hyperglobulinemia. No data are given. Very 
recently an excellent study by J. Bing (Acta Med. Scand., 91, 336, 1937) has appeared, 
describing the formol-gel reaction as a general test for hyperglobulinemia. The con- 
clusions of Hetenyi. Gutman and Wise. 6 and Bing, are in general accord with ours 
as to the usefulness of the formol-gel reaction as a preliminary test for hyperglobu- 
linemia, irrespective of etiology. For reasons stated in the text, we prefer to record 
the degree of opacity and gelation rather than that of gelation alone, as in the 
studies of HetSnyi and Bing. 
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Medical Greek and Latin at a Glance. By Walter R. Agard, B. Litt. 
(Oxon.), Professor of Greek, University of Wisconsin. With an Intro- 
duction by C. H. Bunting, M.D., Professor of Pathology, University 
of Wisconsin. Pp. 87 (every other page blank). Second edition, revised. 
New York: Paul B. Hoeber, Inc., 1937. Price, 81.50. 

Many medical terms sound so complicated to the lay ear that they have 
long been the subject of good-natured sarcasm in public utterances. Yet to 
the educated medical student such a word is not only usually self-explana- 
tory; but, multum in parvo, conveys an extended meaning in a short space. 
With the unfortunate present day decline of the college man’s “small Latin 
and less Greek” almost to the vanishing point, he is deprived of this royal 
road to medical terminology. This handbook has been prepared to lessen 
such damage. After a few pages of alphabet and pronunciation, it devotes 
30 pages to words using frequently met prefixes and suffixes (such as 
“apathy,” “ultralfitration,” “stenosis,” “sarcoma”) and compound words 
(including such bastards as “costochondral,” “visceroptosis”). The next 
30 pages list alphabetically important medical words with their derivation 
from Latin and Greek, and the book concludes with classified fists of colors, 
adjectives, substances, numbers, chemicals, parts of the body and so on. 
Inexpensively prepared, the book cannot be too warmly recommended for 
every medical student. In fact, if not otherwise available, its possession 
is urged as indispensable. E. K. 


Reading, Writing and Speech Problems in Children. A Presentation 
of Certain Types Of Disorders in the Development of the Language 
Faculty. By Samuel Torrey Orton, M.D., former Professor of Neu- 
rology and Neuropathology, Columbia University. Pp. 215; 24 illus- 
trations. New York: W. W. Norton & Co., Inc., 1937. Price, 82.00. 
This study of disorders in the acquisition of the language faculty formed 
the basis of the author’s recent Memorial Lecture. The meddlesome effort 
of some parents to overcome left-handedness in their children contributes 
to the development of certain speech disorders and merits condemnation. 
Among other problems discussed are troublesome forms of deafness, abnor- 
mal clumsiness and stuttering, all of which may hamper academic advance- 
ment or provoke emotional disorders. 

As to matters of speech and manual dexterity: these are found to have a 
definitely restricted unilateral cerebral representation and it is shown that 
difficulties, the outcome of deviations in the process of establishing such 
unilateral brain superiority, may be prevented or removed by proper 
training. . 

There is no index, but since the work is not exclusively for physicians, the 
glossary supplementing the text will be found of infinite use to those parents 
and teachers who may become the fortunate possessors of this book. 

N. Y. 

Sickness and Insurance. A Study of the Sickness Problem and Health 
Insurance. By Harry Alvin Millis, Professor of Economics, _ The 
University' of Chicago. Pp. 106. Chicago: The University of Chicago 
Press, 1937. Price, S2.00. 

The problem of economic security' against sickness becomes more acute 
as progress is made in medical science and as the popular demand for the 
benefits of medical knowledge increases. How to meet the costs of adequate 
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medical care is now a serious problem before the American people, to which 
much thought is being given by the medical profession, and by economists 
and sociologists. This contribution by a professor of economics in a large 
university discusses the nature and dimensions of the problem of sickness, 
the various attacks that have been made upon it through social insurance 
and what health insurance in proper coordination with public health service 
may do in solving the problem of sickness in the United States. 

The extent and costs of sickness are not easily defined, as it requires 
drawing a distinction between what actually exists in terms of disabling 
illness and accident and what might be done to restore health, to increase 
efficiency and prolong life. The author concludes from his studies that 
the costs of sickness and accidents is a social problem ranking next to 
unemployment in importance, and in spite of all reasonable prevention, will 
remain a major problem. 

The various forms of compulsory health insurance which are now in force 
in nearly all European countries are reviewed. The compulsory health 
insurance movement in the United States is then considered and a plan of 
health insurance for this country is suggested by the author. Professor 
Millis believes that “it is certain that compulsory health insurance will 
soon become a real issue in this county unless the existing legislation rela- 
tive to old age and unemployment insurance is declared unconstitutional, 
or rapid advance is made in solving the problem of medical care upon a 
more acceptable basis." 

He agrees with the statements that “without the cooperation of the medi- 
cal profession, no system of practice can succeed” and “that more than 
80 per cent of all the ailments for which people seek medical aid can be 
treated most, cheaply and most satisfactorily by a family physician with 
what he can carry in a handbag.” He suggests, therefore, that some plan 
of insurance should be devised which is limited in its scope to the major 
illnesses requiring hospitalization, elaborate study and specialist treatment. 
It is in such cases that there is urgent need of distributing costs. They 
constitute a relatively small percentage of the total, but account for approx- 
imately half of the outlays for medical care. The problems involved in 
such a plan are considered, and other parts of a comprehensive scheme for 
meeting in considerable measure the problem of sickness in the United 
States are briefly discussed. • 

The problem of medical care in this country is composed of economic, 
social and medical elements. The medical profession should therefore wel- 
come contributions from their more theoretical collaborators among the 
economists and sociologists in attempts to solve these problems, especiajly 
as these collaborators are apt to weigh evidence more impartially and with 
more detachment than is usually possible by members of the medical pro- 
fession. This contribution by Professor Millis is a clear, brief statement 
of a very complex problem, and a well thought out and constructive criti- 
cism of much that has been done and written on the subject. It is to be 
highly commended to those who have an interest in the health of the 
American people, of whom the members of the medical profession must 
take first place. G. R. 

The History of the Acute Exanthemata. The Fitzpatrick Lectures 
for 1935 and 193G delivered before the Royal College of Physicians of 
London. By J. D. Rolleston, ALA., M.D., F.R.C.P., F.S.A., Medical 
Superintendent, Western Fever Hospital, London. Pp. 114; illustrated. 
London: William Heincmann (Medical Books), Ltd., 1937. Price, 7s Gel. 
Closely associated with the acute exanthemata for 35 years at the West- 
ern Fever Hospital of London and long productively interested m the 
historic aspects of medicine, the author is well qualified to discourse on the 
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five diseases that comprise his subject. Smallpox, chickenpox, scarlet fever, 
measles and German measles are not only the most important acute exan- 
themata, but'' have the longest and most interesting history. Though 
known from ancient times, they have only been recognized as separate 
entities in surprisingly recent times, while their specific causative agents 
still remain in more or less obscurity. The ten portraits, which extend from 
Rhazes to Koplik, indicate the chronologic period covered; one regrets, 
by the way, that their provenance is not given. Clinicians, pediatrists, 
dermatologists, and all students of medicine should find satisfaction in 
this book. E. K. 


The Physiological Basis of Medical Practice. A University of Tor- 
onto Text in Applied Physiology. By Charles Herbert Best, M.A., 
M.D., D.Sc. (Bond.), F.R.S. (Canada), F.R.C.P. (Canada), Professor 
and Head of Department of Physiology; Associate Director of the Con- 
naught Laboratories; Research Associate in the Banting-Best Depart- 
ment of Medical Research, University of Toronto, and Norman Burke 
Taylor, M.D., F.R.S. (Canada), F.R.C.S. (Edik.), F.R.C.P. (Canada), 
M.R.C.S. (Eng.), L.R.C.P. (Lond.), Professor of Physiology, Univer- 
sity of Toronto. Pp. 1684; 398 illustrations and 1 colored plate. Balti- 
more: William Wood & Co., 1937. Price, 810.00. 

The distinguished author’s contributions to endocrinology and experi- 
mental medicine would in themselves be sufficient to lead one to peruse 
this book with interest. Another item of interest therein is ’this latest 
example of a medical publishing trend, one which is especially noticeable 
in this country. More and more frequently do we see linked together in 
fresh combinations the old stereotyped subdivisions of medicine-— in this 
case physiology, which is recognized as a science in its own right, and 
internal medicine. And so should they be, when it is recognized that much 
of today’s physiology is either functional pathology or “medicine,” much of 
today’s pathology is abnormal physiology or medical etiology, pathogenesis 
and S3Tnptomatology; while biochemistry, from this point of view, is nothing 
but physiology or pathology. The point need not be labored further. 

The present work, aiming to link together the laboratory and the clinic, 
regularly interprets the functional disturbances of common pathologic 
conditions. On the whole the interpretations are sound and satisfying and 
furnish, as the title states, a “Physiological Basis for Medical Practice.” 
The reader will find discussions of such important symptoms and syn- 
dromes as polyuria, uremia, dyspnea, acidosis, edema, cyanosis, wound- 
shock, hemorrhage, hypertension, fever, etc., and of disease entities such as 
pneumonia, Bright’s disease, various kinds of anemia and leukemia, angina 
pectoris, bronchiectasis and of many others. 

The Reviewers are agreed that in the main the text is accurate and reli- 
able and the selection of material judicious, with a wise elimination of 
unimportant work. Such linking of the resources of the clinical wards and 
physiologic laboratories cannot be otherwise than stimulating both to med- 
ical undergraduates and practitioners. 

Having thus expressed our admiration for a noteworthy addition to 
medical literature, we may be permitted a few adverse criticisms. For 
instance, the blood and spleen chapters seem inadequate and not always 
exact: The spontaneous rhythmic contractions of the spleen are an old 
story and its reservoir function was known long before Bareroft and his 
party discovered it “more or less by accident;” the pale centers of the 
Malpighian follicles are rarely if every “germ centers;” many will not agree 
that experimental splenectomy “has .yielded little definite information,” 
or that clinically it should be limited to the diseases mentioned. Other 
instances need not be enlarged upon. 

vol. !'.>!, xo. 2.— augcat, 1237 10 



274 


BOOK REVIEWS AND NOTICES 


The physical makeup of the book is not pleasing. The paper is so thin 
and transparent that illustrations, especially photomicrographs and photo- 
graphs of patients, are blurred almost as badly as in the newspapers. 
Figures like 27 and 268, for instance, would better not be shown. The 
absence of blackface type deprives the reader of a legitimate aid in finding 
divisions of the subjects. The Bibliography at the end of the book, instead 
of at the end of chapters, increases the difficulty of finding readily the 
references that one wants in connection with the text. A large bibliography 
at the end of a volume, to be sure, has its advantages; but these are largely 
lost if the references are offered chapter by .chapter. The hundred pages of 
references fall between two stools. They are more numerous than required 
to support the statements in the text and not sufficiently numerous or well 
chosen to constitute a satisfactory bibliography of the many subjects cov- 
ered. Granted the impossibility of satisfying everyone, still one gets the 
impression that the authors’ personal lists of references have been aug- 
mented none too thoroughly from "standard” sources. 

To recapitulate, the book is well worth while in its present form; it will 
undoubtedly be still more so in its next edition. E. K., B. L., I. Z. 


0 

Physiology in Health and Disease. By Carl J. Wiggers, M.D., Pro- 
fessor of Physiology in the School of Medicine of Western Reserve Uni- 
versity, Cleveland, Ohio. Pp. 1124; 191 illustrations. Second edition, thor- 
oughly revised. Philadelphia: Lea & Febiger, 1937. Price, S9.00. 

As stated by the publishers : “The discussions of many topics which were 
treated but briefly in the first edition have been expanded, including the 
biophysical principles, special senses, neuroliumoral agents, pain and pul- 
monary affections. . . . Clinical material has been used in the discussion of 
physiological principles and the facts and conceptions established by 
experiment are applied to the analyses of clinical conditions.” 

This new edition contains well organized, well written, important infor- 
mation for the study and understanding of physiology in its relations to 
modern clinical medicine. The material is so organized as to make essential 
facts readily accessible. The book presents a happy combination of funda- 
mental principles and practical applications. E. K. 


An Introduction to Medical Science. By William Boyd, M.D., 
M.R.C.P. (Edin.), F.R.C.P. (Lond.), Dipl. Psych., F.R.S. (Canada), 
Professor of Pathology in the University of Manitoba; Pathologist to 
the Winnipeg General Hospital, Winnipeg, Canada. Pp. 307 ; 10S illus- 
trations. Philadelphia: Lea & Febiger, 1937. Price, $3.50. 

This department has often, and rightly, decried the use of short com- 
pends and textbooks abbreviated in an attempt to suit the modest demands 
and limited time of the medical student. Much better is it for him to own 
an adequate textbook that he has perforce become acquainted with, and 
that he can refer to later, even if he has not been able to read it from cover 
to cover during his medical school course. Approval of the present, yol- • 
ume, however, is not in the least inconsistent with the above viewpoint. 
As the author says in his Preface, “A little knowledge is a dangerous thing, 
but not if you know how little it is.” (This, by the way, seems to the 
Reviewer to constitute an aphorism well worth permanent preservation in 
our literature.) Certainly, the nurse, technician and premedical student 
for whom the book is chiefly intended should not be in danger of thinking 
that they have acquired sufficient knowledge of the subjects treated to 



WERNER: ENDOCRINOLOGY 


275 


equip them for their life work. On the other hand, presented by one who 
knows his subject and who is able to write clearly and forcibly about it, 
this little book gives perspectives of correlations between lesions and 
sjnnptoms that often permit a better comprehension of the essential proc- 
esses of disease than is possible in the necessarily more detailed conven- 
tional textbooks. One who is contemplating or beginning medical studies, 
or a patient who wishes to understand more about himself must often 
wonder “what it is all about, not seeing the wood for the trees/’ again in 
the words of the Preface. This attempt should put him on the right track. 

The greater part of the book follows the conventional plan of a textbook 
of pathology: Part I, General Principles on the nature and various causes 
of disease, and general body reactions (i. e., Etiologj' and General Path- 
ology) ; Part II, diseases of different parts of the body, considered in much 
the same order as in Special Pathology, but in quite a different way. A 
short Part III, Practical Applications, deals with the Prevention of Disease 
and the Nurse and the Laboratory. 

We hope that the book will be widely disseminated among those whom it 
is designed to serve. We know of none that supplies this real need as well 
as this one does. E. K. 


A Hand-book of Ocular Therapeutics. By Sanford R. Gifford, 
M.A., M.D., F.A.C.S., Professor of Ophthalmology, Northwestern Uni- 
versity Medical School, Chicago; Attending Ophthalmologist, Passavant, 
Wesley Memorial, Evanston and Cook County Hospitals. Pp. 341; 
60 illustrations. Second edition, thoroughly revised. Philadelphia: 
Lea & Febiger, 1937. Price, S3.75. 

The demand for this excellent text on Ocular Therapeutics has necessi- 
tated a second edition, which includes a number of new procedures that 
have appeared in the literature in the past 4 years. It is an extremely 
useful book for both the general practitioner and the ophthalmologist. 

F. A. 


Endocrinology. Clinical Application and Treatment. By August 
A. Werner, M.D., F.A.C.P., Assistant Professor of Internal Medicine, 
St. Louis Universitj r School of Medicine; Associate Physician, St. Mary’s 
Group of Hospitals, etc. Pp. 672; 265 illustrations. Philadelphia: 
Lea & Febiger, 1937. Price, S8.50. 

This clinical endocrinology is written in a direct, lucid manner, and 
describes the underlying physiological principles in a way that is adequate 
for an understanding of diseases and their treatment. Many case histories 
are given of illustrative types. It should be a very useful book for the 
general practitioner. It is a very scientific, clinical presentation of endo- 
crinology, almost completely eliminating endocrine fantasies, and containing 
few individual viewpoints on which the Reviewer would differ. 

_ In a book of this type, it would seem better to omit some of the descrip- 
tions of uncorroborated and debatable publications, pathological conditions 
not proved to involve endocrines and experimental work not directly 
applicable to human disease; because if such matters are discussed, it 
would seem advisable to present them in all their intricacies from all stand- 
points, and that can be done only in large systems or in books on separate 
endocrine organs. In a single volume on all endocrines, errors of omission 
would seem preferable. However, the space allotted to such matters is 
very small and theories and personal views are clearly separated from 
concrete facts; consequently no intelligent reader should be confused. 

The physical makeup of the book is very attractive. It should fill a 
real need in treating of clinical endocrinology in the compass of a single 
volume. I. Z. 
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Diseases of the Newborn. By Abraham Tow, M.D., Adjunct Professor 
of Pediatrics, New York Polyclinic Hospital and Post-Graduate Medical 
School; Assistant Adjunct Pediatrician of the Abraham Jacobi Division 
for Children of the Lenox Hill Hospital, etc. Pp. 477; 53 illustrations. 
New York: Oxford University Press, 1937. (No price given.) 

This volume offers mainty a rather adequate digest of the literature per- 
taining to those conditions affecting the newly born infant. The subject 
matter is almost entirety presented in an impersonal way— most of the 
treatments resembling the brief abstracts to be found in the abstract 
section of a journal. Unfortunately there are very few references to the' 
author’s experiences and no analyses of cases or groups of conditions and 
results which might have been included for the sake of prognosis. Other 
recent volumes concerned with the New Born period have been less encyclo- 
pedic but have evinced more originality of treatment and have offered far 
more in the way of personal experience. It is significant that practically 
all of the illustrations are drawn from the literature. The author adopts 
a sound, conservative position on all debatable matters. This is to be com- 
mended but the didactic statements would be more forceful if supported 
by case analyses and hospital statistics. E. T., Jr. 


A Hundred Years of Medicine. By Wyndham E. B. Lloyd, M.A. 

(Cantab.), M.R.C.S. (Eng.), D.P.H. (Eng.). Pp. 344. London: 

Gerald Duckworth & Co., Ltd., 1936. Price, 15/. 

This is one of Duckworth’s 100-year series, other volumes having already 
appeared on Psychology, Inland Transport, Anthropology and English 
Government. In the first part is presented the study of medicine 100 years 
ago; in the second and longest, the scientific discoveries of the past century, 
and in the third, the organization of public health. The author was obvi- 
ously faced with such unmanageable abundance of material, that he feared 
unwieldy details on the one hand, unreadable excessive condensation on 
the other. He therefore determined on arbitrary selection of those items 
that would be more interesting to and easily understood by the English 
layman and appears to have selected wisely. Anyone who has digested 
this book will be well informed on the progress of medicine in the past 
centur 3 r . E. K. 


Trauma and Disease. Edited bj r Leopold Brahdy, B.S., M.D., Physi- 
cian in Charge of Industrial Diseases and Accidents in the Office of the 
Corporation Counsel of the City of New York, and Samuel Kahn, B.S., 
M.D/, Medical Examiner in the Bureau of Workmen’s Compensation 
of the Department of Labor, State of New York, New York City (25 
Contributors). Pp. G13; illustrated. Cloth S7.50. Philadelphia: Lea 
& Febiger, 1937. Price, $7.50. 

This book is timely in view of the increasing compensation given to 
workers injured during their work and the increasing awards made for 
liability accidents. The editors have written from their extensive experi- 
ence the first chapter on trauma in the etiology of disease. Thereafter 
follow 1 0 chapters by men who are outstanding in their field, each discussing 
trauma in its relation to disease in a single part of the body. For example 
tlie chapter on trauma and heart disease, written by P. D. White and It. E. 
Glcndy, discusses the general principles, etiologic relationships, structural 
changes and disorders of function of the heart resulting from trauma. Then 
follows a series of illustrative cases with a brief but comprehensive disci!-- 
sion. Various authors have appended bibliographies. 
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The book is excellent as a reference for those who are confronted with 
the problems of the relationship between trauma and disease. It should 
be invaluable to physicians dealing with compensation or liability insurance. 
It is undoubtedly the outstanding work of its kind. L. F. 


The Psychology of Eating. By Lewis Robert Wolberg, M.D. Pp. 
321. New York: Robert M. McBride & Co., 1936. Price, S3.00. 

The author, a psychiatrist at King’s Park State Hospital, New York, 
who also lectures to the nurses there on dietetics, begins his preface with 
no mean claim. He states that the book “Is a complete scientific system 
of eating which discusses the need for a new dietary point of view. It is a 
book which reviews comprehensively medical, social and psychological 
aspects of diet. It is a practical book which will help every normal person 
to construct a balanced menu for the utmost enjoyment of health and 
efficient living. And it will permit one to secure new standards in dietary 
efficiency without sacrifice or self-deprivation, without robbing oneself of 
the zest and appetite pleasures inherent in good foods.” Written directly 
to the prospective dietist, the book records many sound observations and 
reflections in commonly understandable terms and in an easy style, reminis- 
cent of some American anti-faddist literature. Guided by the principal 
“Because science speaks an unknown tongue many people fall victims to 
the blandishments of the food faddist,” the author gives concrete rules for 
dieting in overweight and underweight and in various disease conditions; 
but always with a sufficient background of raison-dUre to appeal to the 
intelligent. __ E. K. 

Cataract. Its Preventive and Medical Treatment. For Specialists, 
General Practitioners and Students. By A. Edward Davis, A.M., 
M.D., Formerly Professor of Ophthalmology, New York Post-Graduate 
Medical School and Hospital (Columbia University), etc. Pp. 161; 
11 charts. Philadelphia: F. A. Davis Company, 1937. Price, S3.00, 
It is unfortunate that the statistics reported in this book, to substantiate 
the author’s claim for the successful use of lens-protein in the treatment 
of cataracts, are not convincing. Until the treatment has received con- 
firmation by other workers, it hardly merits presentation in the form of a 
book. F, A. 


NEW BOOKS. 

The Normal Encephalogram. By Leo M. Davidoff, M.D., Assistant Pro- 
fessor of Neurology in the College of Physicians and Surgeons, Columbia 

• University; Attending Neurological Surgeon to the Neurological Insti- 
tute of New York, and Cornelius G. Dyke, M.D., Assistant Professor 
of Radiolog}' in the College of Physicians and Surgeons, Columbia Uni- 
versity; Assistant Director, in the Department of Radiolog}' of the 
Neurological Institute of New York, New York City. Pp. 224; 149 
illustrations.' Philadelphia: Lea & Febiger, 1937. Price, $5.50. 

Failure of (he Heart and Circulation. By Terence East, M.A., D.M., 
F.R.C.P., Physician, King’s College Hospital and Woolwich Memorial 
Hospital. Pp. 130, London: John Bale, Sons & Curnow, Ltd., 1937. 
Price, 2/Gd. 

Public Medical Services. A Survey of Tax-supported Medical Care in the 
United States. By Michael M. Davis. Pp. 170. Chicago: The 
University of Chicago Press, 1937. Price, SI. 50. 
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The Patient and the Weather, Vol IV, Pari 1. By William F. Petersen, 
. M.D., with the assistance of Margaret E. Milliken, S.M., Organic 
Disease. Cardio-vascular-renal Disease, including a Chapter on Experi- 
mental Endocarditis by Alexander J. Nedzel, M.D., Associate Pro- 
fessor in the Department of Pathology, Bacteriology and Public Health, 
University of Illinois, College of Medicine, Chicago. Pp. 663 (litho- 
graphed) ; 443 illustrations. Ann. Arbor: Edwards Brothers, Inc., 1937. 
Price, $10.00. 

Physicians and Medical Care. Bj r Esther Lucile Brown, Department of 
Statistics, Russell Sage Foundation. Pp. 202. New York: Russell 
Sage Foundation, 1937. Price, 75c. 

Clinical Reviews of the Pittsburgh Diagnostic Clinic. Guideposts to Medical 
Diagnosis and Treatment. Eight Contributors. Edited by H. M. 
Margolis, B.S., M.D., F.A.C.P. Pp. 552; 6 figures, 5 charts and 4 
tables. New York: Paul B. Hoeber, Inc., 1937. Price, S5.50. 
Sindrome Adiposo-Genital. By Dr. Luis Viamonte Cuervo. Pp. 62. 

Habana: Seoane, Ferndndex CSa, 1937. 

Dr. Bodo Otto and the Medical Background of the American Revolution. 
By James E. Gibson. Pp. 345; illustrated. Springfield, 111.: Charles 
C Thomas, 1937. Price, $4.00. 

The International Medical Annual. Fifty-fifth Year, 1937. A Year Book 
of Treatment and Practitioner's Index. Thirty-four Contributors. 
Editors: H. Letheby Tidy, M.A., M.D. (Oxon.), F.R.C.P., and A. 
Rendle Short, M.D., B.S., B.Sc., F.R.C.S. Pp. 605; 89 text illustra- 
tions, and 68 plates (some in color). Baltimore: William Wood & Co., 

• 1937. Price, $6.00. 

The Practice of Ionization. By J. Newton Dyson, M.R.C.S. (Eng.), 
L.R.C.P. (Lond.). With a Foreword by Elkin P. Cumberbatch, M.A., 
B.M. (Oxon.), D.R.M.E. .(Camb.), F.R.C.P. Pp. 17S; 9 illustrations. 
London: Henry Hampton, 1936. Price, 6/. 


NEW EDITIONS. 

A Textbook of Embryology. By Harvey Ernest Jordan, A.M., Ph.D., 
Professor of Histology and Embryology, University of Virginia, and 
James Ernest Kindred, M.A., Ph.D., Associate Professor of Histology 
and Embryology, University of Virginia. Pp. 613; 473 text illustrations, 
33 plates. Third Edition. New York: D. Appleton-Century Com- 
pany, Inc., 1937. Price, $6.50. 

Important in this edition arc many improved illustrations and textual additions 
under the topics ol hemopoiesis, lymphatics, limy, sex determination, and 
anomalies. 

Mikromclhodik. Quantitative Bestimmung der Ilnrn-, Blut- und Organ- 
bestandteile in Kleinen Mengen fur Klinische und Experimontclle Zweckc. 
By Ludwig Pincussen. Pp. 193; 31 illustrations. Leipzig: Franz 
Deuticke, 1937. Price, M. 5. 
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NITROUS OXIDE-OXYGEN ANESTHESIA AND ANOXIA, 

Nitrous oxide-oxygen has been generally considered as one of the 
safest of anesthetic agents. It is because of this that it has been com- 
monly employed for patients whose condition is not especially good. 
It lias, in fact, often been used as the anesthetic of choice in “bad risk 
patients.” It has frequently been employed in the presence of hypo- 
tension, either acute or chronic, for it has been generally taught that 
nitrous oxide and oxygen anesthesia causes a rise in the systolic blood 
pressure. Even if this does occur, the resultant effects may be such as 
seriously to impair functions which may already have been impaired 
by the lesion requiring anesthesia and operation. The frequent casual 
suggestion for “just a whiff of gas” indicates a lack of consideration 
for the possible dangers in the use of this gas. Its use is widespread 
for minor surgical conditions as well as in situations where it is difficult 
to watch the patient such as in fluoroscopic reduction of fractures and 
in obstetrical practice. 

That this anesthetic is not as safe as most of us have believed is now 
becoming apparent. The dangers from nitrous oxide have been stated 
frequently. l-3 ’ 5 ' E ' s ’ 10 ' 1 - ,15 ' 17 ' 182:, -3i T{ le mos t important are those asso- 
ciated with anoxemia. The induction of the anesthetic state with 
nitrous oxide depends largely, if not completely, on the production of 
anoxemia with a resulting decreased oxygenation of the tissues. Hen- 
derson, Brown and Lucas, 16 Leake and Hertzman, 19 and Greene and 
Curry 14 have indicated that the anesthetic effect of nitrous oxide is 
due chiefly to the anoxemia which it causes. That there may be some 
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narcotic effect is not denied, but it is a well known fact that in order 
to get deep anesthesia with nitrous oxide and oxygen, it is necessary 
to decrease the oxygen concentration to a level at which definite cyanosis 
is apparent. After a period of anoxemia, however, it is frequently 
possible to maintain fair anesthesia with a decreased concentration of 
nitrous oxide. Even at this period, however, the concentration of 
oxygen which can be used and still maintain anesthesia with moder- 
ately efficient relaxation is at the critical level for oxygenation of tissues 
and below the concentration normally available to the organism in the 
air. Greene and Curry 14 concluded that anesthesia with nitrous oxide 
and oxygen depended more on the decrease in saturation of oxygen in 
the blood than on increase of saturation of nitrous oxide. Henderson, 
Brown and Lucas 16 tested the concept of Bert 4 and Martin 22 that nitrous 
oxide alone could produce anesthesia if the pressure were increased, 
but were unable to verify the conclusions of these authors. Henderson 
and his associates 16 placed rabbits in a specially constructed tank con- 
taining a mixture of S4% nitrous oxide and 16% oxygen at a pressure 
of 2 atmospheres without producing anesthesia. 

Anoxemia is, as is well known, commonly associated with nitrous- 
oxide-oxygen anesthesia. When the patient is kept “pink,” as Yandall 
Henderson has insisted he should be, unless there is an associated 
anemia, 'the dangers from this gas mixture are minimized. The diffi- 
culty of maintaining a good color and obtaining the required depth of 
anesthesia is obvious. Despite the fact that the average surgeon looks 
upon cyanosis as a warning sign that the patient is receiving too little 
oxygen, there are those who feel that cyanosis, during nitrous oxide- 
oxygen anesthesia, is not only to be expected but is necessary. 21 Ragin- 
sky and Bourne, 26 however, state that it is possible to produce anes- 
thesia in man without cyanosis. In addition to the anoxemia from 
nitrous oxide-oxygen anesthesia, there is usually an additional anoxia 
resulting from the pre-operative administration of depressant drugs. 
The use of morphine pre-operatively has become nearly universal. 
Morphine is known to depress respiration. In addition to its depressant 
action on pulmonary ventilation, morphine has a tendency to produce 
tissue anoxia. Not only does morphine tend to depress oxygenation 
in the organism, but Slnite and Davis 28 demonstrated that morphine 
given to mothers had an asphyxial effect on the newborn infant and 
scopolamine supplemented this action. 

There are additional methods by which the anoxemia of nitrous 
oxide and oxygen anesthesia may still further affect function. The 
stimulation of the medullary centers by oxygen want may slow cardiac 
activity and increase peripheral vasoconstriction. The increased 
peripheral resistance may impede blood flow and lead to a further 
oxygen deficit to the tissues. This may be especially true when the 
original condition requiring anesthesia has already seriously influenced 
blood flow in the periphery. The cumulative effects of an oxygen deficit 
from an impaired blood flow prior to anesthesia, and a further reduction 
during anesthetization with a mixture providing an insufficient or 
minimal amount of oxygen may be sufficient to cause a serious break- 
down of normal functions. 

Many reports of deaths during nitrons oxide-oxygen anesthesia arc 
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to be found in the literature. That less sudden, but often as serious 
effects may follow anesthetization is not so generally recognized. 
That following nitrous oxide-oxygen administration certain disorders 
such as hysteria, coma, disorientation and various motor disturbances 
occurred has long been known. In fact, in his work, published in 1800, 
Sit Humphrey Davy 9 reported the following: “That single doses, 
nevertheless, are capable of producing permanent effects in some con- 
stitutions is evident, as well from the hysterical cases as from some of 
the details, particularly that of Mr. M. M. Coates.” The detail referred 
to is a description of the subjective effects on Mr. Coates after breathing 
nitrous oxide and indicated that Mr. Coates was quite irritable and 
unsteady, so much so that for 6 or 7 days he was handicapped in his 
work and was mildly hyperexeitable for over a fortnight. 

Undoubtedly, should one very carefully study postanesthetic cases, 
with the thought of learning of minor nervous disorders, it is quite 
likely that many could be found to be related to the anesthesia, and it 
is quite possible that many unexplained deaths might be attributed to 
the anesthetic agent. 

The most carefully studied series of eases with regard to sequeke of 
nitrous oxide-oxygen anesthesia is that of Courville. 7 In a series of 
9 cases which terminated fatally, Courville was able to find evidence, 
by a study of microscopic sections, of definite cerebral cell damage. 
The damage consisted of degenerative cortical changes of varying 
degree. During anesthesia in most of the cases there was some diffi- 
culty, either in the nature of deep cyanosis or a period of respiratory 
arrest. The postoperative symptoms were somewhat varied, but 
hyperthermia was present in all the cases which terminated fatally. 
Motor weakness, coma, convulsions, flaccidity, and increase in respira- 
tory rate were common findings. The postanesthetic survival period 
varied from 40 hours to 26 days. 

In addition to the 9 cases which died, Courville 7 also reported 4 cases 
which recovered, 2 completely, and 2 in which residual mental changes 
persisted. 

In 2 of the instances a definite defect was found in the machine which 
was used for administering the gas mixture so that no oxygen was given, 
and in other instances, the gas used contained an excess of free nitrogen. 
The importance of an efficient apparatus and the highest purity of the 
gas mixture is, therefore, of the greatest importance. 

The cases reported by Lowenberg, "Waggoner, and Zbinden, 20 and 
by Schreiber and Gates 27 were quite similar to those of Courville. 7 
The postanesthetic sequela* were so much like those of Courville that 
there can be no doubt but that the mechanism was a similar one. These 
three papers, we believe, are of the greatest significance and should 
be read by all those who still believe that this gas mixture is the safest 
anesthetic in the hands of the professional anesthetist. 

The possible cause of these disturbances is to be sought in anoxemia 
of the brain tissue. Added weight is given to this concept by the work 
of Gildca and Cobb, 13 who in experimental animals produced brain 
lesions similar to those found by Courville in his patients. Apparently, 
it is necessary that a greater insult be given than is offered by the anox- 
emia from a carefully administered uneventful nitrous oxide-oxygen 
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anesthesia. Either the oxygen unsaturation must be extreme as in the 
cases where pure nitrous oxide was given, or where respiratory difficulties 
ensued; or the ability of the tissues to utilize oxygen must be impaired; 
or the actual oxygen carrying apparatus must be at fault, as in cases 
with anemia; or the ability of the pulmonary tissue to transfer oxygen 
must be defective, as in Courville’s first case who had a lung abscess, 
as well as in one in the series of Lowenberg, Waggoner and Zbinden; 
dr the reduction in the blood flow must be so great as to lead to a serious 
oxygen deficit. The possibility of materials other than nitrous oxide 
having been administered as impurities is, of course, present. Free 
nitrogen as an impurity should tend only to increase the anoxemia. If 
other impurities were present which might act similarly to carbon 
monoxide in binding available hemoglobin, a train of events such as 
described by Courville , 7 Lowenberg, ct al ., 20 and Schreiber and Gates 27 
might ensue. We know of no suggestion that nitrous oxide will form 
a stable compound with hemoglobin. Should nitric oxide be present, 
such a' compound would form. Nitric oxide hemoglobin is quite stable 
and has been shown by Drabkin and Austin 11 to give a curve similar 
to carbon monoxide hemoglobin when studied spectrophotometrically. 
The possibility of saturation noth nitric oxide, if such were present, 
would be increased during phases of oxygen lack, since in the presence 
of oxygen, higher oxides of nitrogen would be formed. These oxides 
are likewise toxic, and are irritating. Pflesser 25 found that nitric oxide 
was toxic in smaller doses than the dioxide so that when nitric oxide 
was administered as an impurity, adequate oxygen would act to reduce 
the toxicity. Nitric oxide might be expected to be formed in the prepa- 
ration of nitrous oxide from ammonium nitrate, and carbon monoxide 
likewise is a possibility if organic impurities are present in the ammonium 
nitrate . 29 Not only is the formation of nitric oxide a possibility, but 
Palkin 24 reports the presence of this compound in small amounts in 
samples of nitrous oxide tested by the Bureau of Chemistry of the 
United States Department of Agriculture. -The actual amount of nitric 
oxide necessary to produce toxic effects need not be great if there is 
already deficient oxygenation, since the action of this compound would 
be expected not only further to decrease the oxygen-carrying capacity 
but to depress the tissue respiration as well. 

Whether the sequelae of nitrous oxide-oxygen anesthesia reported 
by Courville , 7 Lowenberg, Waggoner and Zbinden , 20 and Schreiber and 
Gates , 27 are due to lack of oxygen or to a toxic substance in the gas 
mixture is an unsolved problem. Were it not for the occasional case 
in which the period of anoxemia is very short, the relationship between 
anoxemia and the brain injury found might be adequate to explain the 
difficulty. Marked anoxemia and arrest in respiration are not uncom- 
mon, yet the occurrence of brain damage is rare even after a stormy 
anesthetization. The relationship of blood flow, especially cerebral 
blood flow during the period of anoxia, must have an important bearing 
on the postanesthetic sequela:. An efficient blood flow during the 
period of anoxia will probably offset the low oxygen saturation, while 
an anoxia further accentuated by an impaired blood flow will accentuate 
the tissue changes. The sequela: described by the above authors are 
so dramatic that they cannot be overlooked, but their relationship to 
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anesthesia may be overlooked. Toxic materials have been found only 
in small amounts in commercial nitrous oxide. If anoxemia were 
absent during anesthesia, the toxic material which may be present, 
namely nitric oxide, would be less toxic if toxic at all, since it would 
be readily oxidized to the higher oxides. It appears quite possible that 
anoxemia and the toxic impurities present may combine to cause the 
disturbance noted by Courville, 7 Lowenberg, Waggoner and Zbinden 20 
and by Schreiber and Gates. 27 

Nitrous oxide-oxygen anesthesia is frequently given under a variety 
of conditions, and by inexperienced anesthetists. It has been said 
that 97% of anesthetizations are given by individuals not medically 
trained, 30 and, of course, some of the remaining 3 % are given by medical 
men and dentists not trained in anesthesia. The choice of the anesthetic 
and the method and manner of its administration are important con- 
siderations and are frequently more important than the operation which 
is to be done. Anesthesia has widened the scope of surgery; the willing- 
ness of many surgeons and patients to trust anesthesia to lay hands has 
definitely hindered the progress of anesthesia. 

The margin between life and death under anesthesia is narrow enough 
to cause us to think seriously about the problem. Evidence of irrepar- 
able tissue damage as a result of anesthesia should indicate that we 
should be even more on our guard. In experienced hands nitrous 
oxide-oxygen is a dangerous anesthetic— the danger is surely not mini- 
mized by trusting this agent to individuals inexperienced in the physiol- 
ogic, pharmacologic and pathologic aspects of anesthesia. 
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THE ETIOLOGY OP RECURRENT UVEITIS. A REVIEW OF 
EXPERIMENTAL STUDIES. 

The determination of the cause of an individual case of iridocyclitis 
or uveitis, particularly of recurrent type, is often, if not usually, ex- 
tremely difficult. In the absence of definitely demonstrable syphilis, 
tuberculosis, or blood stream infection by staphylococci, streptococci, 
meningococci and the like, which latter usually produce single and not 
recurrent attacks of uveitis, the ocular disease is usually ascribed, in 
this country at least, to focal infection. At times these foci of infection 
can be demonstrated readily, and their removal has a favorable effect 
on the course of the ocular disease. At other times no obvious foci 
•' can be found. At times removal of foci and treatment with specific, 
autogenous, or nonspecific vaccines has little permanent effect on the 
course of the disease or on its recurrence. The reasons for this failure 
of therapy are not clear. In any case of uveitis, whether due to syphilis, 
tuberculosis, or focal infection, the mechanism of the recurrent attacks 
is not well understood. In some cases of syphilitic and tuberculous 
uveitis, the specific organisms can be demonstrated in the tissues of the 
eye. In most cases, however, organisms cannot be found in the ocular 
tissues. 

In the early years of the theory of focal infection, various workers 
attempted to demonstrate the bacterial metastatic character of iritis 
and uveitis. In 1915, Rosenow 12 reported that, in a large group of 
animals injected intravenously with various organisms, particularly 
strains of streptococci, 4S animals had developed lesions of the eyes. 
He stated: “It must not be supposed that the occurrence of these 
lesions is accidental because they appear to occur commonly only after 
injections of strains as isolated in rheumatic arthritis and myositis 
(17%) and in herpes zoster (15 %) while after injections of strains from 
appendicitis, ulcers of the stomach, cholecystitis and erythema nodosum, 
eye lesions are extremely rare.” Rosenow then proposed his theory of 
“elective localization” of streptococci in which it is assumed that, 
under certain conditions of growth in foci or in culture, the streptococci 
develop “specific affinity for certain tissues.” 

Experimentally, iritis can be produced in animals by the direct 
injection of organisms into the anterior chamber. According to A. L. 
Brown, Ivoske in 1905 produced ocular inflammation in rabbits by 
injecting into the anterior chamber living B. subtilis, B. prodigimm, 
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and staphylococci. Iritis will also occur in the homolateral eye following 
the injection of pathogenic organisms into the internal carotid' artery. 
Iritis develops at times also after intravenous injection of living bac- 
teria, as demonstrated by Rosenow and others. Brown states that it 
has been reported also after the intravenous administration of yeasts 
(Stoch), of filtrates of ferment-producing bacteria (Guillery), and of 
toxin from B. prodigiosus (Wood). Benedict states that Brown and 
Irons produced iritis in rabbits by intravenous injections of streptococci, 
B. mncosus capsulatus (Friedlander), B. pyocyancus, and gonococci, 
as a result of which they concluded that bacteria reach the eye through 
the circulating blood and can be recovered from the eyes in which iritis 
has occurred. It was necessary, however, to inject sufficient organisms 
to produce a septicemia.' 

Apparently, it was not until after the reports of Rosenow in 1914 
and 1915 that attempts were made to utilize, for experimental intra- 
venous injections, organisms derived from humans with iritis or uveitis. 
In 1916, Irons, E. V. L. Brown and Nadler 8 reported the results of 
intravenous injections into rabbits of hemolytic streptococci cultured 
from a chronic dacryocystitis in a patient with acute iritis. Typical 
iridocyclitis developed in 3 of 4 animals injected. Organisms obtained 
from the sac one month later caused iritis in 2 of 4 rabbits. Later 
cultures from the sac failed to cause iritis in any of 22 rabbits injected. 
Apparently, “the invasive power of the organism for special tissues” 
had been changed during residence in the focus, as it was proved to be 
changed in animal passage and also in subcultures. 

In 1919, Lewis 10 reported the production of iritis in a rabbit by the 
injection into the blood stream of a culture of Streptococcus viridans 
growm from a periapical infection in a patient with acute iritis. The 
same organism w r as recovered on culture of a section of the rabbit’s iris. 
Lewis stated: “This experiment proves absolutely for the first time, 
as far as I know, the selective affinity of the organisms found in dental 
root abscesses for the special structure which had been affected in the 
individual from which the tooth w 7 as taken.” 

In 1921, Meisser and Gardner reported the experimental production 
of iritis in rabbits tlirough two animal passages with a streptococcus 
isolated from an infected tooth in a case of acute iritis. Benedict, 2 in 
1921, studied the effects of the intravenous injection into rabbits of 
green-producing streptococci obtained from foci of infection in 14 
patients with iritis and uveitis. Five of the patients had acute iritis. 
Organisms obtained from 4 of these 5 patients produced iritis in rabbits. 
Nine of the patients had chronic and recurrent iritis or chronic uveitis. 
Organisms obtained from these patients failed to produce iritis in 
rabbits. He stated his belief “that iritis is produced by bacteila arising 
from foci of infection around the roots of teeth and in the tonsils, that 
it is an inflammatory reaction brought about by the presence of bac- 
teria in the tissues of the iris carried to the iris by the blood stream from 
the foci of infection, that such bacteria have the ability to grow and do 
grow in such environments.” He stated further: “Iritis of focal infec- 
tion origin is a myositis caused by an organism that at some period 
of its growth may cause iritis and at other periods inflammation of 
some other muscle. . . . This affinity for iris tissue becomes a func- 
tion of the organism spontaneously or may be acquired by growing on 
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iris tissue .... this affinity for the iris is easily lost by the organism 
when grown in different environments .... it will change its affinity 
for special structural tissue or even lose its virulency to a marked extent.” 
The possibility of the streptococcus acquiring an affinity for the uveal 
tract by growing on iris tissue is disputed by Brown, who found that 
growing the streptococci in uveal tissue attenuated the virulence of the 
organism for the uveal tract, though he states that Zanettin obtained 
the opposite result. 

In 1923,.Haden 7 reported that lesions of the eyes occurred in 6S% 
of 66 rabbits injected intravenously with freshly isolated cultures of 
streptococci obtained from the teeth of patients suffering from meta- 
static infections of the eye. In a control group of 169 rabbits injected 
■with cultures obtained from patients without eye lesions, inflammation 
of the eyes developed in only 14.8 %. Haden stated also that he had 
noted recurrent attacks in the injected rabbits. 

In 1927, in summarizing his experiences of many years in the study 
of focal infections, Rosenow 12 ' 1 stated with particular reference to lesions 
of the eye: “Relief from symptoms following removal of foci of infec- 
tion, while good evidence of causal relationship, still leaves open the 
question whether the lesions in the eye were the result of localization 
of bacteria or of their toxins only. Materials for cultural and micro- 
scopic study are not obtainable, and, judging by experimental findings, 
even if the fluid in the anterior chamber were aspirated, it would likely 
be sterile when living organisms were present in the affected tissues. 
Systemic reactions are slight, cultures from the blood are negative, 
antibody production is minimal, and hence the usual agglutination 
reactions with suspected organisms are of little or no diagnostic value.” 
With reference to his experimental work, he said : “Localization of the 
bacteria in the eye may sometimes be accidental and a part of other 
disease manifestations. However, the animal experiments, now amply 
corroborated, indicate clearly that localization and growth in most 
instances are due to peculiar, acquired or inherent, properties of the 
bacteria themselves and to their power to localize electively and that 
this is in part due to the production of a toxin or poison which affects 
specifically the tissues in which localization and growth occur. . . . 
Among the microorganisms isolated which manifested the greatest 
elective localizing power and with which the common forms of diseases 
of the eye have been reproduced, is a streptococcus which usually pro- 
duces greenish or slightly hemolytic colonies on blood agar, which 
requires a reduced oxygen tension for its isolation, and from which 
autogenous therapeutic vaccines, of great' value in many cases, have 
been prepared. . . . The experimental results indicate clearly that 
lesions in the eye which are associated with exudation, even though 
slight, are usually due to actual localization of microorganisms, while 
the milder manifestations may sometimes be due to absorption of toxins 
which are formed in the focus or elsewhere and reach the eye in the 

blood stream.” . 

In 1932, Rosenow and Nickel 13 presented a statistical study of a 
large series of cases of experimental iritis in rabbits produced by the 
intravenous injection of streptococci obtained from human foci of 
infection. Two hundred and seventy-two rabbits were injected with 
freshly isolated streptococci obtained from foci of infection in S7 patients 
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with acute, chronic, primary or recurrent attacks of iritis, iridocyclitis 
and uveitis. Of these rabbits 41.6% developed eye lesions; 5% devel- 
oped lesions in the joints. Ocular localization occurred in only 0.4 % to 
1.9% of rabbits injected with streptococci obtained from foci of infec- 
tion in patients with miscellaneous diseases without lesions in the eyes. 
Of the rabbits injected with organisms obtained from patients with 
acute iritis 75% developed ocular lesions. In a series of 215 rabbits, 
it was found that organisms obtained from the tonsils localized in the 
eyes in 67 %, organisms from the teeth in 53 %, from the cervix in 50 %, 
and from the prostate in 40%. Streptococci could be demonstrated 
in the tissues and could be recovered in cultures and these organisms 
again reproduced the lesion in other rabbits. However, they lost their 
specificity after, 3 or 4 animal passages or subcultures. It was found 
that various strains of streptococci have characteristic cataphoretic 
velocities or electrical potentials which correspond closely to their 
specific localizing characteristics, so that it can be predicted from this 
test where the organisms will localize after intravenous injection. 
Rosenow has been able to produce hyperimmune sera in horses which 
give specific skin reactions and which can be used to produce immunity 
in patients harboring the specific strain of streptococcus. 

More closely to reproduce experimentally the conditions found in 
man, Rosenow and Nickel infected the teeth of 7 dogs with four strains 
of streptococci obtained from patients with iritis. Three of these dogs 
developed a primary inflammatory reaction in the eyes, but recurrent 
inflammation did not occur during periods of observation of from 4 
months to 3 years. In one dog, the teeth were infected on two separate 
occasions. Iritis developed after the second inoculation but not after 
the first. This result was interpreted as an indication that the eyes had 
become allergic to the streptococci. 

The experiments carried out by these several workers seem to indicate 
clearly that inflammations of the uveal tract can be caused by direct 
bacterial metastasis to the eye, that certain strains of streptococci are 
more apt than others to cause ocular inflammations, and that the same 
strain of streptococcus at different times or growing under different 
conditions may have a greater or less tendency to localize in the eye. 
The fact remains, however, that these experiments do not furnish the 
complete answer to the problem of recurrent uveitis in man. The iritis 
and uveitis produced experimentally are not identical clinically or 
histologically with human iritis and uveitis, and it has not been possible 
to cause spontaneously recurrent inflammations of the eyes in animals 
even by the establishment of foci of infection in the teeth or elsewhere. 

Because of these manifest defects in the experimental proof of repeated 
bacterial implantations in the eye as the explanation of recurrent 
human uveitis, A. L. Brown was attracted to the possibilities of the 
allergic theory of recurrent iritis and uveitis. Two methods of produc- 
ing ocular anaphylaxis have been known for some time: 1, introducing 
foreign proteins, bacteria, or toxins into the eyeball and giving intra- 
venous injections of the same substance after the sensitizing period, or 
2, producing general sensitization by intravenous injection and then 
injecting the same material into the eye at a later period. A. L. Brown 
quotes a number of early experiments: In 190S, Nicole and Abt demon- 
strated the local sensitization of ocular tissues. They sensitized guinea 
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pigs by intraperitoneal injections of serum and produced ocular inflam- 
mation by injection of the same serum into the anterior chamber 32 
days later. In 1910, Krusius produced general sensitization in guinea 
pigs by intraocular injection of cow serum. Also, -he sensitized guinea 
pigs by subcutaneous injections and later produced ocular inflammation 
by anterior chamber injection of the same material. Kummel, in 1910, 
and Wessely, in 1911, sensitized one eye to foreign serum and then 
were able to produce ocular inflammations in the other eye by injec- 
tions of the same serum. Woods, in 1916, sensitized animals by intra- 
peritoneal injection of foreign protein and later perfused the heads with 
the same antigen and caused contraction of the pupils and small hemor- 
rhages in the fundi. In 1919, Wibaut produced intraocular inflamma- 
tion by injection of foreign protein into the vitreous 17 days after a 
preliminary injection of the same protein. 

These various experiments demonstrated the possibility of producing 
allergic reactions in the eyes of animals. Considerable light was thrown 
upon the nature of these reactions by the studies of Derick, 5 Swift 15 and 
Andrews, 1 and of the Seegals. 14 "' 6 In 1926, the former authors demon- 
strated the occurrence of a secondary activation in about 50 % of the 
skin reactions resulting from intradermal inoculation of certain strains 
of Streptococcus mridans. This secondary reaction occurred about 8 
or 9 days after inoculation when the lesions had become sterile. It was 
considered to be allergic in type and was proved to be more similar 
to the tuberculin reaction than to the Artlms phenomenon. Later, 
these same authors were able to show that animals who showed secon- 
dary skin reactions had developed a general state of hypersensitiveness 
or allergy and that the eyes also had become allergic to the particular 
strain of streptococcus injected. Normal rabbits showed only a slight 
transient reaction if the cornea was scarified and a drop of bacterial 
sediment was rubbed into the cornea. In animals who had had a second- 
ary skin reaction, similar inoculation of the cornea produced definite 
keratitis which persisted for from 2 to 15 days. This hypersensitive 
state could not be produced by primary intravenous injection of the 
streptococci. The establishment of an inflammatory focus seemed to 
be necessary to the production of the general and ocular allergy. The 
most marked reactions were obtained from foci in the skin, joints, and 
paranasal sinuses, but reactions were obtained also following injections 
into the subcutaneous tissues, muscles, peritoneal cavity, testicles, 
and vaginal mucosa. They demonstrated further that, ordinarily, 
streptococci of the viridans type injected intravenously disappear 
quickly from the blood stream without producing gross lesions. In 
some instances, however, especially when large doses are employed, 
the animals develop endocarditis or arthritis. These animals show 
hypersensitive rather than immune reactions on skin-test inoculations. 
Presumably, this holds true also for streptococci which have localized 
in the uveal tissues. 

In 1931, the Seegals published t heir observations on ocular allergy. 
They found that: 1, rabbit eyes sensitized with guinea pigs' red blood 
cells or fresh egg white responded with an inflammatory reaction fol- 
lowing the intravenous injection of the homologous but not of the heter- 
ologous antigen; 2, injection into the anterior chamber of 0.2 cc. of a 
multiple antigen containing ten separate ingredients is sufficient to , 
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produce ocular hypersensitivity so that intravenous injection of 1 cc. 
of any one of the antigens will produce an inflammatory reaction in the 
sensitized eye. This hypersensitivity will persist for at least 8 months; 
3, repeated daily intravenous injections of a single antigen fail usually 
to produce a reaction after the first few days. Injections of different 
antigens on succeeding days produce a continued sterile inflammatory 
process. Animals may develop minimal eye reactions following repeated 
intravenous injections of the same antigen if sufficient time is allowed 
to elapse between injections; and 4, unless massive doses of antigen 
are used to desensitize, permanent desensitization of the eye has not 
occurred in animals which have been followed for at least 8 months. 
The reaction is specific to the antigen originally used to sensitize the 
eye and does not depend on simple trauma to the eye. The Seegals 
demonstrated that a sterile inflammation may develop in the actively 
sensitized rabbit eye following the introduction of homologous antigen 
into the gastro-intestinal tract. Such reactions developed in 29% of 
37 rabbits. 

In 1932, A. L. Brown 30 - 4 stated: “The ability of a toxin to sensitize 
local ocular tissues is significant in that it may be possible for a focus 
of organisms to eliminate some absorbable substance into the circulation 
and so sensitize the uveal tract that the recurrences of uveitis might 
represent periods of hypersensitiveness and the remissions periods of 
desensitization.'" He confirmed the findings of the Seegals that intra- 
ocular sensitization could be produced routinely only by the intra- 
ocular presence of the sensitizing medium. He found that guinea pig 
red blood cells or egg white produced typical ocular anaphylaxis when 
injected intravenously, provided the anterior chamber had been injected 
with the same material 10 days previously. The reaction did not occur 
if the first injection had been made under the conjunctiva and developed 
in lesser degree if the injection was made into the vitreous chamber. 

Brown tested the ability of bacterial products to produce similar 
ocular allergy. He isolated a hemolytic streptococcus from an infected 
tooth root of a man with uveitis and injected a dilute suspension in 
sterile water into the anterior chambers of rabbits. Iritis developed 
within 14 to 48 hours and subsided in 5 to 6 days. On the tenth day, 
he injected 2 cc. of a heavy suspension of the same organism into an 
ear vein. Acute iritis developed in 8 to 10 hours but subsided in 24 to 
30 hours. He obtained similar results with the use of toxin from the 
streptococcus of scarlet fever. 

In 1934, A. L. Brown 36 ’ c reported on a series of experiments designed 
to test the relative importance or frequency of direct metastatic focal 
infection and of ocular allergy in the production of iritis and uveitis. 
Using a strain of streptococcus known to produce iritis when injected 
into the carotid artery, foci of infection were implanted in parts remote 
from the eye. Ocular inflammation developed in one of SO animals. 
When the eye had been sensitized previously by a toxic filtrate of the 
organism injected into the anterior chamber, the remote foci activated 
the eye in 25 of 30 rabbits. A similar strain of streptococcus was 
injected intravenously into 25 rabbits. Iritis developed in one of the 
25. When the eye had been sensitized previously, iritis developed in 
9S of 100 rabbits in which the streptococci were injected intravenously. 
1^1934, Traut obtained positive blood cultures in 5 patients with acute 
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iritis. However, Brown could get positive blood cultures in only 2 
of 81 cases with active intraocular inflammation. One of these was 
in a patient with a septic abortion and the other in a patient with a 
blood-stream infection resulting from pyelitis. Brown cultured 37 
specimens of aqueous from 27 cases of recurrent iridocyclitis, 5 sections 
of iris obtained by iridectomy, and the uveal tracts of 5 enucleated 
eyes. He was unable to recover any streptococci. 

As a result of his studies, A. L. Brown concluded that the uveal inflam- 
mation produced by local bacterial sensitization is in most respects 
comparable to recurrent human uveal inflammation and that recurrent 
uveitis is probably due to the fact that the uveal tract is sensitized and 
activated repeatedly by a specific antigen. 

To determine the efficacy of foreign protein therapy in the treatment 
of iritis and uveitis, A. L. Brown, 3d, studied the bactericidal properties 
of the aqueous and vitreous and the “interference” effect of parenteral 
administration of proteins on sensitization of the uveal tract. Cronstedt 
had found that the vitreous had essentially no bactericidal properties. 
Brown found that the aqueous was no more effective than the vitreous 
in inhibiting the growth of organisms. A suspension of organisms in- 
jected into the carotid artery usually produces panophthalmitis in the 
eye of the same side, if the organism is sufficiently virulent. He was 
able to protect the eye against inflammation by the preliminary intro- 
duction of blood serum or preferably whole blood into the vitreous 
chamber. He also demonstrated that multiple ocular sensitization 
depends on the intraocular introduction of the antigens at the same 
time in practically equal quantities. Larger quantities of one protein, 
especially if administered first, clearly inhibit the sensitizing action of 
smaller quantities of another protein. In an animal generally im- 
munized to typhoid vaccine to a relatively high serum titer, the eye 
could be sensitized by an average dose of bacterial antigen when the 
aqueous titer was I to 2, or even I to IS. With an aqueous titer of 
above 1 to 3G, sensitization was not effected. If the typhoid antibodies 
were in the aqueous in a concentration of at least 1 to 78 before the intro- 
duction of the bacterial antigen, the ocular reaction failed to occur. 

According to A. L. Brown, the blood titer in rabbits after typhoid 
immunization is 1 to 4000+. The aqueous titer is only 1 to 2. After 
puncture of the anterior chamber, the second aqueous has a titer of 
1 to 18. After a second puncture, the titer of the third aqueous is 1 to 
1G2. If three strips of surgical 10-day catgut, 10 mm. in length, soaked 
in typhoid vaccine were buried under the conjunctiva, the titer of the 
aqueous rose to 1 to 120 in 24 hours. After S days, the aqueous titer 
was 1 to 162. Brown has suggested, therefore, the advisability of 
puncturing the anterior chambers after the intravenous administration 
of typhoid vaccine in patients with resistant iritis or uveitis. The use 
of subconjunctival strips of catgut might also be permissible in certain 
cases. 

hlacLean 11 gave probable further support to the allergic theory of 
recurrent uveitis when he reported, in 193G, the production of irido- 
cyclitis in both eyes of rabbits after local sensitization of only one eye. 
The inflammation developed less frequently in the untraumatized eye 
and was less pronounced when it occurred. Dutch rabbits were sen- 
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sitized by intravenous injection to a strain of Streptococcus viridans 
isolated from a patient with rheumatic fever. Scarification of the cor- 
neas and inoculation of a concentrated live broth culture of the strep- 
tococci proved that the corneas participated in the general sensitivity. 
Four months later, after the ocular reaction had entirely subsided, live 
broth cultures of the streptococci were injected intravenously. Thirty 
minutes after the injection, blood cultures were positive but aqueous 
cultures were negative. Within 24 to 48 hours, both eyes of all but one 
of the sensitized rabbits showed marked intraocular reactions. The 
keratitis was reactivated in all of the sensitized animals that had had 
the ophthalmic test previously. Reactions were obtained in 4 of 8 
rabbits, even after the fourth intravenous injection. An agar focus was 
established under the skin of the back in the same rabbits one week 
later. An intraocular reaction developed in 2 of the rabbits. 

Objections can be raised to the acceptance of the allergic mechanism 
demonstrated experimentally to produce iritis in animals as the mechan- 
ism of recurrent iritis and uveitis in man. The most potent objections 
are similar to those advanced against the theory of elective localization 
of bacteria. The intraocular inflammations are not identical, either 
clinically or histologically, with those seen in humans. The inflamma- 
tions are more transitory and do not run the protracted course of many 
cases of human iritis and most cases of uveitis. Recurrence of the 
inflammation can be produced more readily by sensitization methods 
than by direct intravenous injections of specific bacteria. But the 
recurrences tend to be increasingly milder and more transient rather 
than more severe and resistant as they are in many clinical cases. 

Alan Woods, 16 in the section on “Immunology” in Berens’ “The Eye 
and Its Diseases,” states: “Kolmer 9 and others have suggested that 
many inflammatory diseases of the eye— -keratitis, iritis, and uveitis — 
which clinically appear to be related to foci of infection, in many in- 
stances may be due to allergy and not to bacterial metastasis. The 
grounds advanced for such reasoning are the usual inability to culture 
bacteria from the inflamed eye or its humors, and the flare-ups in the 
inflammatory ocular picture which often follow the administration of 
a vaccine obtained from the primary focus of infection.” After discuss- 
ing the necessity of proving 1, that patients with uveitis and other 
forms of ocular disease have a higher degree of sensitivity than normal 
individuals to bacteria isolated from foci of infection, and 2, that 
clinical improvement follows desensitization with the bacterial products, 
Woods concludes: “It is therefore evident that while experimental 
evidence indicates that certain eye lesions from a focus of infection 
may be due to an allergic mechanism rather than to bacterial metastasis, 
clinical proof of such an allergic mechanism is lacking, and must of 
necessity be difficult to produce.” It seems possible that the “elective 
localizing” character of the streptococci concerned in these diseases 
may account at least for the local ocular hypersensitiveness exhibited 
by patients with recurrent uveitis. Recently, Ilosenow has noted 
specific skin reactions in humans to hyperimmune sera produced in 
horses by repeated injections of specific strains of streptococci. This 
finding suggests that individuals suffering from recurrent iridocyclitis 
or uveitis may be hypersensitive or allergic to the products of a strep- 
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tococcus with specific affinity for the uveal tract. The attacks of 
uveitis may occur then only at those times when the streptococci in 
the focus of infection develop this specific affinity. 

Henry P. Wagener, M.D. 
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CONGO RED IN THE TREATMENT OF PERNICIOUS ANEMIA 

AND SPRUE. 

By W. Halsey Barker, M.D., 

ASSISTANT IN MEDICINE, THE HOSPITAL OF THE ROCKEFELLER INSTITUTE FOR MEDICAL 

RESEARCH, NEW YORK CITY. 

In 1933, Massa and Zolezzi, 60 at the University of Parma Medical 
Clinic, announced the successful treatment of 2 cases of pernicious 
anemia with intravenously administered Congo red. A year later 
they reported favorable results in a larger series of cases. 66 In 
1935, Mermod and Dock 5 apparently confirmed the observations of 
the Italian authors. Since Congo red is a synthetic colloidal dye 
with a known chemical formula, it seemed most important to test 
further the use of this compound in the treatment of pernicious 
anemia. 

Massa and Zolezzi employed a 0.5% solution of Congo red 
(Griibler) made up in 0.5% saline solution. This solution was 
warmed almost to boiling, allowed to stand 24 hours, and then 
filtered through paper. The filtrate was placed in ampules and 
sterilized by autoclaving for 10 minutes at f to 1 atmosphere. 
Injections of 20 cc. of this solution were given every 1 to 2 days for 
5 to 6 days followed by a rest period of several days. Of fifteen cases 
treated with Congo red, as far as can be ascertained from the 
brief case reports, the majority satisfied the usual criteria for the 
diagnosis of pernicious anemia, i. c., a macrocytic hyperchromic 
anemia, hyperbilirubinemia, and achylia gastrica. Of the 15 cases, 
3 may be dismissed at once as they were given a short course 
of liver therapy prior to the injections of Congo red. The authors 
felt that the continued improvement on Congo red pointed to 
a specific therapeutic effect of the dye; however, as it is well 
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established that small amounts of liver may produce complete and 
prolonged remissions in pernicious anemia, it would be impossible 
to evaluate the efficacy of Congo red in these 3 cases. Of the remain- 
ing 12 treated with Congo red alone, 9 had complete blood remissions, 
whereas 3 failed to respond at all. After receiving a fair trial of the 
dye, these latter 3 were treated energetically with liver extract to 
which they responded favorably. Reticulocytes were followed in 
5 of the 9 cases which showed remissions on Congo red alone; in 
these 5 cases reticulocyte peaks of 10 to 25% occurred after the 
eighth or ninth injection. All of the patients treated successfully 
with Congo red remained clinically well for the several months of 
observation following treatment. In an attempt to explain the 
therapeutic effect of Congo red, Massa and Zolezzi suggested that 
the dye prevented hemolysis by blocking the reticulo-endothelial 
cells. 

Mermod and Dock reported that they had confirmed the results 
of Massa and Zolezzi by successfully treating 2 cases of mild per- 
nicious anemia with intravenous Congo red. These authors em- 
ployed a 1.5% solution of the d\ r e in 6% glucose solution. One 
patient received 60 cc. of this solution in 5 days, the other 90 cc. 
in 10 days. Both patients showed a rise in reticulocytes and a fall 
in serum bilirubin. As soon as the reticulocyte peak was passed, 
the treatment was changed to liver extract. It is therefore open to 
question whether complete blood remissions would have followed the 
reticulocyte crises if Congo red therapy had been continued. 
Mermod and Dock point to the fact that Congo red is notably 
effective in neutralizing a variety of toxins and suggest that “in 
pernicious anemia the dye assists in the detoxification of substances, 
probably enterogenous in origin, which are hemolytic.” 

A brief abstract of the results obtained in the treatment of per- 
nicious anemia with Congo red at our clinic has recently appeared. 1 
It is the purpose of the present report to give these results in more 
detail with some additional data. 

Because of the difficulty in obtaining suitable cases of pernicious 
anemia in relapse, the problem was at first attacked from a somewhat 
different angle. Proven cases of pernicious anemia, which were in a 
remission as the result of liver extract therapy, were selected from 
the outpatient clinic. Weekly intravenous injections of Congo red 
(Griibler) solution were substituted for intramuscular liver extract 
injections.* A 0.5% solution of the dye in 0.5% saline, prepared 
exactly according to the method of Massa and Zolezzi, was employed 
in all cases. Only patients without evidence of combined system 
disease were selected. Six such patients were treated with Congo 
red for periods varying from 9 weeks to 6 months. The blood changes 

* Liver Extract Lilly N.N.R. was used throughout this study. The solution for 
intramuscular injection was made up so that 1 cc. of solution contained the amount 
of extract derived from 5 Kin. of whole liver. 
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are illustrated by Charts I to VI and summarized in Table 1. It 
is evident that 5 of the G patients in this group evinced a marked 
tendency to relapse as shown by falling red count and hemo- 
globin as well as by rising mean corpuscular volume and color 
index. In 4 of the cases distinct symptoms of relapsing pernicious 
anemia appeared concomitant with the characteristic blood changes. 
The symptoms disappeared rapidly and the blood levels soon 
returned to normal when intramuscular liver extract therapy was 
resumed. These relapses during Congo red therapy are the more 
significant in that no attempt was made to control the diets 
of these patients, who had been previously trained to eat plenty of 
meat and other foods rich in Castle’s extrinsic factor. As it is not 
unusual for pernicious anemia patients to maintain remissions for 6 
months or longer without any specific therapy, it would certainly 
appear that weekly injections of Congo red completely fail to increase 
their chances of maintaining a remission. The criticism may be raised 
that these patients were not given sufficient Congo red and that 
larger or more frequent injections might have -succeeded where the 
selected dosage failed. This is a valid objection, and it would not be 
safe to conclude from this experiment alone that Congo red is ineffec- 
tive in pernicious anemia. The conclusion is justified, however, 
that weekly injections of Congo red did not furnish a practical 
substitute for liver extract in this group of patients, all of whom 
could be maintained in a complete remission by a single injection of 
liver extract once every 2 to 3 weeks. 


Table 1.— Blood Changes During Congo Red Therapy. 


Case 

No. 

Patient, i 

Dura- 
tion 
of 1} 
(wks.). 

Total 

Congo 

red 

(cc.). 

R. B. C. 
(million'). 

Hb (%). 

1 M.C.V. (u0. 

C.I. 

: 

Before. 

After. 

Before. 

After. 

, Before. 

After. 

Before. 

After. 

1 

i 

C. T. ' 

9 

160 

4 09 

2.90 

90 

77 

1 95 

104 

1.10 

1.32 

2 

C. M. 1 

15 

2C0 

4.3G 

2.72 

104 

7S 

103 

115 

1.19 

1.44 

3 

J. B. ; 

IS 

3 GO 

4.3G . 

2.GG 

105 

74 

■ 104 

112 

1 20 

1.39 

4 

I. F. , 

24 

4S0 

4.47 

3.17 

95 

87 

93 

116 

1 .00 

1 37 

5 

F. A. 

25 

500 

4.97 

1.99 

101 

63 

92 > 

132 

1.02 

1.58 

G 

M. A. 1 

25 

500 

4.01 

3.94 

S8 

93 

102 

107 

1.10 

1.1S 


Aver. - 

19.3 

377 

4. 38 

2.90 

97 

79 

9S 

114 

1 11 

1.3S 


Change 



-1 

4S 

_ 

IS 

+ 1G 

+ 0 

27 


More recently the opportunity arose to study the effect of Congo 
red in 2 cases of pernicious anemia in relapse. These patients were 
admitted to the ward and placed upon a diet low in Castle's extrinsic 
factor for some time before Congo red therapy was instituted. 
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This procedure eliminated any possibility of a dietary effect and at 
the. same time established a reticulocyte baseline. In the first 
patient (Case 7, Chart VII), daily intravenous injections of Congo 
red over a 2-week period failed to produce either subjective improve- 
ment or an increase in the reticulocytes, yet a subsequent small 
dose of liver extract gave rise to a satisfactory reticulocyte response 
at the expected time with the associated subjective improvement. 
The second patient. (Case 3, Chart III), 1 of the cases which had 
relapsed while receiving weekly injections of Congo red, was ad- 
mitted to the ward in order to see whether intensive Congo red 
therapy would succeed where weekly injections had failed. This 
patient, given daily injections of Congo red over a 3-week period, 
showed a minimal reticulocyte rise to 4% on the ninth day. Since 
there was no subjective improvement or change in the blood levels 
during the 3-week period this slight reticulocytosis was most likely 
a non-specific response. Thus in 2 cases of pernicious anemia in 
relapse, daily intravenous injections of Congo red completely failed 
to produce clinical or hematologic improvement. 

Two cases of sprue were treated with Congo red in order to 
determine whether the dye might exert a therapeutic effect in this 
disease so similar to pernicious anemia in its response to liver extract. 
The first patient (Case 8) had been maintained free of symptoms 
over a long period on a sprue diet supplemented with a single injec- 
tion of liver extract every 2 to 3 weeks. The diet was kept constant 
and weekly injections of 20 cc. of the Congo red solution were sub- 
stituted for the liver extract regime. Within 4 weeks of the last 
liver extract injection the patient developed nausea and diarrhea, 
which became so severe that after 6 Weeks the dye was discontinued 
and liver-extract therapy renewed with almost immediate alleviation 
of symptoms. The second patient (Case 9) was a known sprue 
patient suffering from diarrhea as a result of lapsing liver extract 
treatment for several weeks. Tin’s patient was brought into the 
hospital; in spite of daily injections of 20 cc. of the Congo red solu- 
tion for 1 week, the diarrhea persisted and an aphthous stomatitis 
developed. Both the diarrhea and the stomatitis cleared up rapidly 
when liver extract injections were resumed. 


Case Reports. Case 1.— C. T., female aged 42 (Chart I). Onset of 
fatigue, yellow pallor, and sore tongue in 1929. Remission on liver extract 
shortly after onset. Relapsed when liver was discontinued. First came to 
clinic May, 1933. . • 

Physical Examination. Lemon-yellow pallor. Marginal papillary 
atrophy of tongue. Palpable spleen. Blood: R.B.C. l,SOO,O0O; Hgb. 43%; 
C.I. 1.19. Gastric Analysis: No free HC1, even after histamine. Course : 
Patient was treated with intravenous liver extract at first; later 10 cct 
intramuscular liver extract every 2 weeks. Blood levcb rose to normal and 
remained there. • On September 30, 1935, R.B.C. 4,090,000; Hgb. 90'cj 
M.C.V. 95; C.I. 1.10. On this date therapy changed to 20 cc. of Congo red 
solution once a week. At the end of 9 weeks R.B.C. had dropped 
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to 2,900,000 and Hgb. to 77%; patient weak and tired, tongue very sore. 
Congo red discontinued and liver extract resumed with rapid symptomatic 
and hematologic improvement. 



Chart I. —Case 1. Pernicious anemia. Rapid relapse during 9-week period of 

Congo red therapy. 



Chart II.— Case 2. Pernicious anemia. Relapse during 15-week period of Congo 

red therapy. 

Case 2.— C. M., male aged 60 (Chart II). In 1929 onset of fatigue, 
anorexia, sore tongue, paresthesias in legs, and anemia. Temporary 
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improvement on oral liver; incomplete response to small doses oLparenteral 
liver extract. February, 1933, admission to the hospital. Physical examina- 
tion: Lemon-yellow pallor, marked papillary atrophy of tongue. Palpable 
spleen. Slightly diminished vibratory sense in legs. Blood: R.B.C. 960,000 ; 
Hgb. 24%; C.I. 1.26; W.B.G. 2250. Gastric analysis: No free HC1 even 
after histamine. Bone marrow: Typical of pernicious anemia. Course: 
Remission on intravenous liver extract. Maintained in good health with 
blood at normal levels on 10 cc. of liver extract intramuscularly every 2 
weeks. On October 3, 1935, R.B.C. 4, 360,000; Hgb. 104%; M.C.V. 103; 
C.I. 1.19. Therapy changed to 20 cc. Congo red solution intravenously 
once a week. Glossitis and weakness developed. After 15 weeks R.B.C. 
had fallen to 2,720,000 and Hgb. to 78%. Congo red discontinued and 
intramuscular liver extract resumed with rapid remission. 



Chart III. — Case 3. Pernicious anemia. Relapse during 4-month period of 
weekly injections of Congo red. Failure to improve on daily injections of Congo red 
over 3-week period. 


Case 3. — J. B., male aged 40 (Chart III). History of onset of weakness, 
fatigue, anorexia, sore tongue, and yellow pallor in 1928. Diagnosis of 
pernicious anemia was made and patient improved on liver therapy. Treat- 
ment was irregular and he suffered several relapses. First seen at this 
hospital June, 1935, with R.B.C. 3,500,000 and Hgb. 94%. Liver extract 
10 cc. given intramuscularlv every 2 weeks; on this regime he felt very 
well; R.B.C. 4,360,000 and Hgb. 105%, with M.C.V. 104 and C.I. 1.20 in 
October, 1935, at which time therapy was changed to 20 cc. of Congo red 
solution intravenously once a week. This therapy was kept up for IS 
weeks; during this period R.B.C. and Hgb. fell; M.C.V. and C.I/ rose. 
He complained of increasing fatigue, exertional dyspnea, and finally soreness 
of tongue. He was then admitted to the hospital and placed on a meat-free 
diet. Physical exmnuialion: Moderate pallor. Redness of tongue. Slight 
diminution of vibratory sense in feet. Blood: R.B.C. 2,660,000; Hgb. 74%; 
M.C.V. 112; C.I. 1.39; Icteric Index S; IV.B.C. 6650. Gastric analysis: 
No free HC1 even after histamine. Course: After 3 weeks on meat-free 
diet R.B.C. 2,000,000 and Hgb. 60%; icteric index 15. Daily intravenous 
injections of 20 cc. of Congo red solution were then given for 3 weeks. 
On 9th day reticulocytes had reached a low peak of 4% and then fell to 
orimnal level below 2 %• There was a slight fall in R.B.C. and Ilgb. during 
the & 3-week period and scrum bilirubin remained elevated; the patient 
experienced no subjective improvement. Intramuscular liver extract 
therapy was subsequently renewed and blood levels rapidly returned to 
normal. 
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Case 4 —I. F., female aged 39 (Chart IV). In 1934 onset of weakness, 
dizziness, pallor, anorexia, loss of weight. R.B.C. down to 1,000,000. 
Remission on liver extract but relapse with sore tongue and paresthesias 
when therapy was discontinued. Admission to the hospital July, 1935. 
Physical examination: Pallor. Slight icterus. Moderate papillary atrophy. 
Spleen just palpable. No neurologic disturbance. Blood: R.B.C. 2,080,000; 
Hgb. 58%; M.C.V. 121; C.I. 1.45; W.B.C. 5600. Course: Blood levels 
rose to normal on intramuscular liver extract and remission was maintained 
with a single injection of 10 cc. liver extract every 2 weeks. In September, 
1935, R.B.C. 4,470,000; Hgb. 95%; M.C.V. 93; C.I. 1.06. Therapy 
changed to 20 cc. of Congo red solution once a week. After 24 weeks 
R.B.C. 3,170,000 and Hgb. 87%; the patient complained of weakness and 
sore tongue. Liver extract resumed with rapid improvement and 6 months 
later she is quite well with normal blood levels on a single injection of liver 
extract every 2 weeks. 



Chart IV.— Case 4. Pernicious anemia. Gradual relapse during 5j-month period 

of Congo red therapy. 


1.14 



of Congo red therapy. 

Case 5. — F. A., male aged 59 (Chart. V), Onset of weakness, sore tongue, 
and yellow pallor in 1929. Hgb. was 35%. On oral liver extract marked 
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symptomatic improvement and Hgb . rose to 95 %. Five years later, relapse 
because of inadequate therapy. April, 1935, admission to the hospital. 
Physical examination: Emaciation. Lemon-yellow pallor. Marginal 
papillary atrophy of tongue. Neurologic examination normal. Blood: 
R.B.C. 1,220,000; Hgb. 33%; C.I. 1.32; W.B.C. 3150; plasma bilirubin 
2.65 mg.%; Gastric analysis: No free HC1 even after histamine. Course: 
Reticulocyte peak of 25%, 5 days after intramuscular liver extract; R.B.C. 
and Hgb. returned to normal and patient was maintained in good health 
on 10 cc. of liver extract intramuscularly every 2 weeks. On September 23, 
1935, R.B.C. 4,9 70,000; Hgb. 101%; M.C.V. 92; C.I. 1.02. Therapy 
changed to 20 cc. of Congo red solution once a week. At the end of 25 
weeks R.B.C. 1,990,000 and Hgb. 63% with M.C.V. 132 and C.I. 1.58; 
moderate weakness his only complaint. Intramuscular liver-extract therapy 
resumed with rapid return of blood levels to normal. 



Chart VI.— Case 6. Pernicious anemia. Course of blood count during 6-montb 
period of Congo red therapy. In contrast with Cases 1 to 5 this patient showed no 
essential change in blood picture. 


Case 6.— M. A., female aged 37 (Chart VI). Three-year history of weak- 
ness, pallor, sore tongue and anemia. Temporary remission on liver 
extract. Discontinued therapy and admitted in relapse in February, 
1935. Physical examination: Lemon-yellow pallor. Extreme papillary 
atrophy of tongue. Palpable spleen. Sluggish tendon reflexes. Blood: 
R.B.C. 1,115,000; Hgb. 35%; M.C.V. 134; C.I. 1.51 ; W.B.C. 3500. Course: 
Reticulocytes rose to 21% following intramuscular liver extract; R.B.C. 
and Hgb. returned to normal. Complete remission maintained with 10 cc. 
liver extract intramuscularlv every 2 weeks. On October 10, 1936, R.B.C. 
4,010,000; Hgb. SS%; M.C.V. 102; and C.I. 1.10. Therapy changed to 
20 cc. Congo red solution intravenously once a week. After 25 weeks, no 
definite symptoms of relapse and no appreciable change in blood levels. 
Therapy changed back to liver extract-.” 

Case 7.— F. G., Italian male aged 54 (Chart VII). Admitted to hospital 
September 3, 1935. History of weakness, loss of weight, and dizziness for 
2! years. Temporary improvement on oral liver. Symptoms recurred 
when he stopped liver therapy. Developed anorexia, abdominal discomfort, 
and paresthesias in extremities. Physical examination: Moderate pallor. 
Manrinal nanillarv atrophy of tongue. Slight diminution of vibratory 
senS f eS ^Blocxl: R.B.C. 2,490,000; Hgb. 76%; M.C.V 133; C.I. 1.52; 
W.B.C. 4400. Gastric analysis: No free IICl, even after hi.-tnmmo. 
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Course : Patient was placed upon meat-free diet for several weeks; weakness 
and indigestion increased; tongue became sore. Reticulocytes stabilized 
below 2%. Congo red solution (20 cc.) given daily for 6 days, followed 
by 40 cc. daily for 5 days. No rise in reticulocytes in 2 weeks. Patient_then 
given single injection of 5 cc. liver extract (the amount derived from 25 gm. 
of whole liver) intramuscularly. Reticulocytes reached peak of 9% on 6th 
day with marked subjective improvement. Complete blood remission 
followed further liver-extract therapy, and for the past year the patient has 
remained symptom-free with normal blood levels on 10 cc. of liver extract 
intramuscularly every 2 weeks. 



Chart VII.— Case 7. Pernicious anemia in relapse. Failure of daily injections of 
Congo red to modify the blood picture. Subsequent response to liver extract. 


Case 8.— R. D., female aged 50, had lived in China 21 years. During 
the last 7 years of her stay she suffered from repeated attacks of diarrhea 
associated with soreness of tongue and mouth. Temporary relief of symp- 
toms on diet of liver and sour milk. Later recurrence; oral liver extract 
failed to give relief. Severe anemia developed. Patient admitted to the 
hospital in 1931. Physical examination: Marked emaciation and pallor. 
Papillary atrophy of tongue. Palpable spleen. Blood: R.B.C. 820,000; 
Hgb. 22%; M.C.V. 131; C.I. 1.34; icteric index 20. Gaslric analysis: Free 
HCi present only after histamine injection. Course: With intensive 
parenteral liver-extract therapy, diarrhea ceased, soreness of tongue cleared, 
and blood levels returned to normal. For the next 4 years she remained 
symptom-free on sprue diet augmented by an intramuscular injection of 
10 cc. of liver extract every 2 to 3 weeks. If she tried to increase the interval 
between liver-extract injections to 4 weeks or longer, she invariably 
developed gastro-intestinal symptoms which were in turn rapidly alleviated 
by a single injection of liver extract. In December, 1935, therapy was 
changed from an intramuscular injection of liver extract once every 3 weeks 
to weekly intravenous injections of 20 cc. of Congo red solution. Tiie diet 
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was kept constant. Within 4 weeks of the last liver extract injection nausea 
and diarrhea set in. These symptoms increased in severity; at the end of 

6 weeks the Congo red injections were abandoned and an injection of 10 cc. 
of liver extract was given intramuscularly. Within 36 hours of this liver 
extract injection, all symptoms had vanished. 

Case 9. — B.M., female aged 37, had resided for 12 years in Cuba. For 

7 years recurrent attacks of diarrhea, nausea, vomiting, and abdominal 
cramps. Two years after onset of diarrhea sore mouth and anemia de- 
veloped. Temporary improvement on sprue diet and oral liver extract; 
later symptoms recurred and failed to respond to oral therapy. Admission 
to hospital February, 1935. Physical examination: Marked pallor. 
Papillary atrophy of tongue with aphthous ulceration of buccal mucosa. 
Abdominal distention. Blood: R.B.C. 2,000,000; Hgb. 66%; M.C.V. 135; 
C.I. 1.65. Gastric analysis: Free HC1 present after alcohol test meal. 
Course: On intramuscular and intravenous liver extract symptoips ceased 
and blood levels returned to normal. After discharge from the hospital 
patient was symptom-free for nearly a year on a sprue diet with a single 
intramuscular injection of 10 cc. of liver extract every 2 weeks. She then 
lapsed treatment and soon developed severe diarrhea and soreness of the 
tongue. She was readmitted to the hospital and given daily intravenous 
injections of 20 cc. of Congo red solution for 1 week. During this period 
diarrhea continued and a crop of aphthous ulcers appeared in the mouth. 
She was then given daily r intramuscular injections of liver extract for 5 days. 
Soreness of the tongue disappeared after the first injection and the aphthous 
ulcers healed rapidly. Diarrhea ceased after the third injection of liver 
extract. The patient has since been maintained in excellent health on 
injections of liver extract once or twice a week. 

Comment. There is obviously a marked discrepancy between 
the results that we obtained with Congo red and those reported by 
Massa and Zolezzi. Recently Lendvai,' 1 in Budapest, has published 
a series of 12 cases of pernicious anemia treated with intravenous 
Congo red. All of his patients were in severe relapse with erythro- 
cyte counts varying from S00,000 to 2,200,000 red blood cells per 
c.mm. and hemoglobin levels of 2S to 04%. They received from 
S to 20 injections of 10 cc. of a 0.5% solution of Congo red over 
periods of 10 days to 4 weeks. Reticulocytes were followed in all 
cases and 4 cases showed slight reticulocyte rises of 4 to S%; there 
was no increase in the reticulocytes in the other 6 cases. In no case 
did the red blood cell count or the hemoglobin rise above the pre- 
treatment levels. Subsequent treatment with liver effected a com- 
plete blood remission in every case. Bone marrow was aspirated at 
intervals during the period of observation; the smears from the 
marrow presented a megaloblastic picture before and after Congo red 
therapy but a normoblastic picture after liver-extract therapy. 
Lendvai regards the slight reticulocytosis noted in certain of his 
cases as non-specific in type and concludes that Congo red exerts 
no therapeutic effect in pernicious anemia. The results of Lendvai 
are wholly in accord with those that we obtained in the treatment of 
pernicious anemia with Congo red. 

Since the 2 cases of Mcrmod and Dock were changed to liver 
therapy as soon as reticulocyte rises had been produced with C ongo 



BARKER: CONGO RED IN PERNICIOUS ANEMIA AND SPRUE 303 

red, there is no evidence that these reticulocyte crises differed in any 
way from the non-specific responses noted by Lendvai. Certainly 
there is no justification for assuming a specific therapeutic effect of 
Congo red in these 2 cases. 

Thus the contention of Massa and Zolezzi that Congo red may 
bring about a complete blood remission in pernicious anemia lacks 
definite confirmation to date. It is quite impossible to reconcile 
the results reported by the Italian authors with our observations or 
those of Lendvai. One can only suggest: 1, that the Italian cases 
did not have true pernicious anemia, or 2, that they may have been 
individuals with “incomplete pernicious anemia.” Goldhamer, 3 
has demonstrated the presence of a small amount of intrinsic 
factor in the gastric juice of patients with pernicious anemia. 
It is conceivable that the gastric secretion of Massa and Zolezzi’s 
responding cases contained a fair amount of intrinsic factor; that 
these patients had had diets poor in extrinsic factor prior to their 
admission to the hospital; and that they had received far better 
diets in the hospital. If such were the case, they might then have 
been able to manufacture through the combination of extrinsic and 
intrinsic factors in their gastro-intestinal tracts sufficient “liver 
extract” to bring about blood remissions. In other words, the 
remissions may have been dietary in origin and not due to the 
Congo red. 

Finally, let us assume for the moment on the basis of Massa and 
Zolezzi’s observations that Congo red might exert some therapeutic 
effect in pernicious anemia. Even so, Congo red could not be com- 
pared with the active principle of liver extract, for Dakin and West 2 
have shown that 80 mg. of their purified fraction is sufficient to bring 
about a maximal reticulocyte response and an increase in the blood 
levels of patients with pernicious anemia. If Congo red even 
approached this active principle in potency, then our 2 cases in 
relapse and the 10 cases of Lendvai, which received 400 to 2100 mg. 
of the dye over relatively short periods, should certainly have shown 
striking improvement in both the clinical and the hematologic 
picture. 

Conclusion. Congo red is totally ineffective in the treatment 
of patients with pernicious anemia or sprue. The dye may occa- 
sionally produce slight non-specific reticulocyte rises in cases of 
pernicious anemia. 
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Since the stimulating researches of Blair Bell on the use of lead 
compounds in the treatment of cancer, much experimental work 
has been done and varying opinions are still held regarding the 
efficacy of this agent. Because recently Bargen, et a!., 2 of the Mayo 
Clinic, reported some encouraging results with the use of lead in 
inoperable cancer, a similar study was undertaken at this hospital. 
This paper deals with the blood changes resulting from the use of 
colloidal lead in a group of 22 cases of advanced cancer. 

Method. Colloidal lead triphosphate was prepared in this laboratory 
and given to patients with late cancer, according to the procedure outlined 
by Bargen. It was administered intravenously 2 or 3 times weekly, in doses 
varying from 35 to 140 mg. (10 to 40 cc.) over a period of 2 to 4 weeks. 
Five cases received an incomplete course of treatment, totaling 175 to 
280 mg. and 17 cases were given a full course of treatment totaling 535 to 
805 mg. A complete blood count, including hemoglobin (Haden-Hausser) , 
total erythrocytes, stippled erythrocytes, total white blood cells and differ- 
ential, was made before treatment, 2 to 4 times weekly during treatment, 
twice weekly for 4 weeks following treatment and once month]}' thereafter. 
In IS cases the count of stippled red blood cells as obtained by the Wright’s 
stain was checked with Manson’s borax methylene blue stain. In 1 
(Case 22), stippled erythrocyte counts with Wright's stain, basophilic 
aggregation counts with Manson’s stain, and reticulocyte counts with 
cresyl blue were made 2 to 4 times weekly for 9 weeks. 

Effect of Lead on the Red Blood Cells. A. Findings of Previous 
Workers. 1. The anemia of lead poisoning results from the destruc- 
tion of the “leaded” cells in the peripheral circulation. 10 ’ 15 In 
rabbits, after the ingestion of 1 gm. of lead, the number of circulating 
red cells may decrease more than 20 %. 135 In some cancer patients 
reductions of approximately a million cells may occur within an 
hour after a single injection of lead. 35 Along with the destruction of 
circulating erythrocytes there is a compensatory regeneration. Early 
in lead intoxication a large number of nucleated^ and of reticulnted 
red blood cells appear in the peripheral circulation. 10 - 130 Aub 15 re- 
ported 6 to 10% reticulocytes in total red blood cell counts of 
3,500,000. 
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2. Irregularities in size 8 and shape 8 of the red cells occur. 

3. Nucleated Red Blood Cells. In shipbreakers exposed to a 
heavily leaded atmosphere Ferguson and Ferguson 80 found nucleated 
red cells in 56% of the blood films examined and in at least one film 
from every case. Of the nucleated cells 99% were normoblasts 
and 1% were megaloblasts. Bell, Williams and Cunningham 4 
repeatedly observed nucleated red cells as early as the fifth day 
following intravenous injection of lead. In Bell’s work with lead 
therapy in cancer, nucleated red corpuscles were frequently found, 
and when present were invariably associated with considerable 
anemia and with stippling of red cells. Occasionally the nucleated 
red cells contained basophilic granules in their cytoplasm. 

4. Reticulocytes. Fleckel and Tschernow 9 approximated the 
degree of lead absorption in patients by determining the percentage 
of reticulocytes by vital staining. They regarded 0.7 to 1% 
reticulocytes as normal. Jones 11 (1933) and McCord and his co- 
workers 13 (1934) advocated the use of the reticulocyte count as an 
index of lead absorption in place of the usual punctate basophilia 
count. Brookfield, and later the Fergusons, found a close correla- 
tion between the number of reticulocytes and the number of cells 
showing punctate basoj>hilia. 

5. Polychromasia. Polychromasia is always present in the im- 
mature erythrocytes of the normal bone marrow. In the peripheral 
blood, polychromasia is seen in the nucleated red cells and occa- 
sionally in immature non-nucieated reds, especially in anemias that 
are associated with active erythrocyte production. Bell’s group of 
investigators 30 believed that polychromasia is a regenerative phe- 
nomenon observed constantly in lead anemia in association with 
punctate basophilia. 

6. Stippling. Punctate basophilia or stippling of red blood cor- 
puscles has long been recognized as one of the earliest and most 
constant phenomena in lead poisoning. Pappenheim, 14 Schilling- 
Tor gau, 86 ICey 120 and Brookfield 6 believe that polychromasia, stip- 
pling and reticulation are all due to the presence of basic staining 
cytoplasm of youthful origin, and are all substantially the same 
substance. Punctate basophilia is present classically where bone 
marrow is excessively active; it is regarded by some 1 - 4 - 6 50 ' 10 as a 
degenerative phenomenon occurring in young red blood cells. It 
never occurs in aplastic anemia, 80 in which condition there is a sup- 
pression of erythrocyte formation, but it does occur chiefly in toxic 
anemias where the products of red-cell degeneration are retained 
within the body. Ferguson and Ferguson found stippling present 
in every slide examined during the course of their lead investigation 
in shipbreakers. Of the nucleated red cells seen on their slides 4% 
showed basophilic stippling, whereas only 0.9% of all erythrocytes 
showed the punctate basophilia. 
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B. Findings in Present Study. 1 . A progressive anemia was 
noted after the completion of treatment in 16 of our 22 cases (Tables 
1, 2), A decrease of 20% in hemoglobin and erythrocytes during 
or following treatment was regarded as significant, and in most 
cases (11 of the 16 which developed anemia) was noted 1 to 3 weeks 


Table 1. — Effect of Lead on Hemoglobin and Erythrocytes. (All Cases 
Except S and 22 Died Within a Few Days After the Last Count was 

Taken.) 




Before treatment. 


After treatment (last count taken). 

Case. 

Lead 

(mg.) 

Hb. 

(gm.) 

R. B. C. 

(millions) 

C. I. 

' Hb. 
(gm-). 

R. B. C. 
(millions) 

C. I. 

Weeks after 
treatment. 

1 

770 

14.4 

4.67 

0.92. 

6.5 

2.74 

0.71 

18 

2 

805 

11.5 

3.36 

1.02 

6.5 

2.84 

0.72 

55 

3 

805 

10.0 

3.76 

0.80 

5.5 

3.21 

0.51 

9 

4 

S05 

12.5 

4.40 

0.92 

6.0 

2.27 

0.79 

22 

5 

805 

8.0 

4.12 

0.5S 

5.5 

2.S8 

0.57 

11 

6 

S05 

10.5 

3.37 

0.93 

9.0 

3.04 

0.89 

IS 

7 

S05 

11.0 

3.51 

0.94 

S.5 

3.24 

0.78 

5 

S 

805 

12.0 

3.S6 

0.93 

12.5 

4.05 

0.93 

33; still 11 v- 


ing after 48 
weeks. 


9 

805 

12.0 

4.01 

0.89 

11.0 

3.98 

0.82 

2 

10 

630 

11.0 

3.61 

0.91 

10.0 

3.70 

0.81 

0 

11 

805 

13.0 

4.25 

0.91 

7.0 

2.55 

0.82 

9 

12 

280 

12.5 

4.15 

0.90 

10.0 

3.66 

0 81 

5 

13 

805 

11.0 

3.67 

0.90 

9.3 

3.22 

0.85 

4 

14 

805 

12.0 

4.02 

0.89 

8.0 

3.05 

0.7S 

25 

15 

210 

10.5 

3.64 

0.80 

7.5 

3.14 

0.72 

3 

16 

805 

11.0 

3.62 

0.91 

6.0 

2.88 

0.62 

3 

17 

535 

10.0 

3.S6 

0.79 

9.3 

3.30 

0.82 

1 

18 

G42 

11.0 

3.10 

1.06 

9.2 

3.55 

0.77 

2 

19 

175 

9.0 

2.99 

0.90 

9.0 

2.65 

1.00 

4 

20 

280 

10.5 

3.69 

0.S5 

5.0 

2.45 

0.61 

13 

21 

175 

8.5 

3.34 

0.76 

5.5 

2. 61 

0.63 

n 

22 

595 

13.5 

4.51 

0.89 

9.5 

3.40 

0.83 

7; still liv- 
ing after 21 
weeks. 


Table 2. — Showing Development of Anemia After Lead Treatment in a 
T rncAL Case (Case 11). 


Date, 

Lead 

Hb. 

H. B. C. 

Date. 

Hb. 

R. B. C. 

1936. 

(mg.). 

cm. 

(millions) 

1036. 

cm. 

(millions! 

Jan. 

31 


13.0 

4.25 

Feb. 20 

10.5 

3.65 

Feb. 

3 

35 



Feb. 24 

9.5 

3.11 

Feb. 

4 


12.5 

4.27 

Feb. 28 

10.0 

3.23 

Feb. 

5 

70 



Mar. 2 

8.5 

3.20 

Feb. 

G 


11.5 

3.00 

Mar. 9 

S.O 

3.54 

Feb. 

7 

105 



Mar. 13 

9.0 

3.22 

Feb. 

8 


12.0 

3.83 

Mur. 16 

9.0 

3.39 

Fob. 

10 

140 



Mar. 20 

S.O 

2.70 

Feb. 

11 


11.5 

3.S9 

Mar. 25 

S.5 

2.70 

Feb. 

12 

140 



Apr. 1 

7.5 

2.8! 

Feb. 

13 


11.0 

3.50 

Apr. S 

7 5 

2.60 

Feb. 

14 

iio 



Apr. 15 

6.7 

2.87 

Feb. 

15 


10.5 

3.59 

Apr. 22 

7.0 

2.55 

Feb. 

17 

i-io 



Apr. 24 Expired 



Feb. 

IS 


10.5 

3.36 




Feb. 

19 

35 







Total 805 
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after the last dose of lead. In 3 cases such a significant decrease was 
not found until after 7 or S weeks. One patient developed anemia 
during the course of treatment and one showed an anemia 1 day 
after the last dose of lead. These 16 cases showed a pronounced 
drop in color index, which is attributed to the destruction of mature 
erythrocytes relatively rich in hemoglobin and their partial replace- 
ment by immature erythrocytes relatively deficient in hemoglobin. 
The immature cells include reticulocytes, polychromatic cells, 
stippled cells and nucleated red cells. With the exception of Case 5, 
there were significant decreases in the color index ranging from 0.04 
to 0.30, with an average drop of 0.15 in color index during the interval 
from the first to the last count taken. Of the 6 cases which did not 
develop a significant anemia, 4 (Cases 9, 10, 17, 18) died within 

2 weeks after treatment, 1 (Case 19) died 4 weeks after receiving 
only 175 mg. of lead, and 1 (Case 8) is still alive having developed 
no anemia following a full course of 805 mg. of lead. 

2. Anisocytosis and poikilocytosis of varying degree were noted in 
practically all the films studied. 

3. Nucleated red blood cells were found in the smears in 20 of 
the 22 cases studied. Of these 20 cases all showed normoblasts 
and 6 (30%) also showed megaloblasts. Of the total number of 
nucleated cells counted, 4% were megaloblasts. Normoblasts were 
noted as early as S days after the completion of treatment and as 
late as 4 months, the average time of their appearance being about 

3 weeks. Two cases (Cases 10, 15) at no time showed nucleated red 
cells in their blood smears. One of these (Case 10) received 630 mg. 
of lead and died 2 weeks after the onset of treatment, while the 
othpr (Case 15) received but 210 mg. of lead and died 4 weeks after 
the initial treatment. 

4. Reticidocytc counts were made in .one typical case (Case 22, 
Table 3). It was found that the percentage of reticulocytes closely 
paralleled, and was somewhat higher than, the percentage of stippled 
cells on every occasion when the two counts were checked. In some 
cases reticulocyte counts of over 5% were found. 

5. Polychromasia and achromasia were noted in most of the slides. 

6. T/tc stippled cell counts were made from smears treated with 
Wright’s stain. In 18 cases this count was checked with the baso- 
philic aggregate count in smears stained by Manson’s borax- 
methylene blue method. A stippled cell count of 1 % or over, which 
was taken as significant of plumbism, was found in 17 of our 22 
cases, and was reached in from 1 to S weeks (average 3?. weeks) after 
the start of treatment. The highest stippled cell count found was 
15% (Case 11). Over 50% of nucleated cells showed basophilic 
stippling of their cytoplasm. 

7. The basophilic aggregation stains were not satisfactory. There 
was difficulty in preventing precipitation of the methylene blue 
stain, particularly in warm weather. According to McCord et al., 
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the basophilic aggregation stain reveals all the basophilic substance 
of the erythrocytes including the polychromatopkilia, reticulation 
and the punctate stippling. Our tabulations show that the basophilic 
a ggregation count instead of being higher than the stippled red 
count, was lower in most cases. In Case 22 the reticulocyte count 
was higher than the basophilic aggregation count on each of the 19 
dates when the two counts were checked (Table 3). 

Table 3. — Comparison of Percentages of Stippled Cells, Basophilic Aggre- 
gates, and Reticulocytes (Case 22). 


Date, 

Stippled cells 
(Wright's stain). 

Basophilic 

Reticulocytes 

aggregates 

(cresy 1-violet 

1936. 

(Mnnson's stain). 

stain). 

July 21 . 

.... 1.2 

0.77 

1.4 

July 24 '. 

.... 1.5 

0.73 

2.2 

July 27 . . . 

.... 1.0 

O.SS 

2.2 

July 28 

.... 1.2 

0.77 ' 

2.2 

July 31 . 

.... 1.4' 

1.10 

1.8 

Aug. 3 . . . 

.... 1.2 

0.80 

2.0 

Aug. 5 

.... 1.2 

0.91 

2.2 

Aug. G . 

.... 1.4 

1.00 

2.2 

Aug. 8 . 

. ... O.S 

0.71 

1.6 

Aug. 10 . 

.... 0.8 

0.S2 

1.2 

Aug. 11 . 

.... 1.8 

0.75 

1.8 

Aug. 13 . 

. . . . l.S 

0.64 

2.2 

Aug. 22 . . 

.... 1.2 

1.10 

1.4 

Aug. 27 . 

.... 1.4 

0.70 

2.2 

Aug. 31 . . . 

.... 4.4 

3.20 

5.0 

Sept. 4 . 

.... 4.2 ’ 

3.30 

5.0 

Sept. 9 . 

.... 5.6 

3.30 

5.4 

Sept. 11 . 

.... 4.4 

3.20 

5.0 

Sopt. 14 . . . 

.... 5.6 

4.80 

5.8 


8. Cabot ring cells were found 10 times in 6 cases. Howell- Jolly 

bodies were found twice. 

Effect of Lead on the White Blood Cells. A. Findings of Previous 

Workers. The literature contains relatively few reports on the 

effect of lead intoxication upon the white cells and these reports are 

conflicting. In animal studies, McLean 8 * * * * * * 15 found an immediate 

neutrophilic leukocytosis which was followed in about S hours by 

an increase in lymphocytes and monocytes; Aub et al. found a 
lymphocytosis, while Oplhils 11 found myelocytes in the peripheral 
circulation. In clinical cases, little effect on the leukocytes was 
noted according to Pepper and Farley. 16 Biondi 5 reported eosino- 
philia and mononucleosis but considered them as of only slight 
relative importance in plumbisin. Bell el aid found that in patients 
with cancer a slight leukocytosis followed moderate doses of lead, 
and a marked leukocytosis resulted from large doses. The earlier 
the count was made after the injection the greater the likelihood 
of finding a leukocytosis. A relative lymphocytosis occasionally 
occurred and a slight eosinophilia appeared to be fairly common. 
Brookfield reported that in cancer patients with lead intoxication 
the only constant change was a tendency for an “increase” in 

monocytes of from 3 to 5%. Ferguson and Fergusoi} reported a 
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general shift of neutrophils to the right, in their cases of chronic 
plumbism among shipbreakers. Cadwalader 2 3 4 * * 7 reported myelocytes 
in the peripheral blood stream of a patient with lead intoxication. 

B. Findings in Present Study. 1. Leukocytosis was noted in 14 
cases (Table 4), in which it occurred 1 to 12 weeks (average 6| 
weeks) after the beginning of treatment, or from 1 day to 8 weeks 
(average 3| weeks) after the last treatment. 


Table 4 . — Effect of Lead on White Blood Cells. Note that First 14 Cases 
Only Show Marked Leukocytosis. 


Before treatment. After treatment. Weeks 















illLKL 

Case. 

mg. 

Total. 

Neut. 

By. 

Mon. 

Eos. 

Bas. 

Total. 

Neut. 

By. 

Mon. 

Eos. Bas. 

treat- 














ment. 

1 

805 

11,900 

58 

33 

G 

1 


21,600 

66 

31 

3 


18 

2 

805 

10,750 

48 

36 

13 

2 

1 

14,200 

76 

22 

2 


9 

3 

805 

8,950 

79 

9 

7 

4 


43,750 

91 

3 

G 


9 

a 

805 

7,350 

69 

21 

4 

5 


17,650 

93 

1 

1 


15 

G 

805 

G,750 

72 

14 

9 

5 


10,500 

88 

5 

6 

1 

16 

7 

805 

6,000 

75 

8 

8 

8 


13,050 

90 

5 

5 


5 

10 

G30 

14,300 

79 

13 

0 

1 

V 

26,750 

06 

3 

1 


1 day 

12 

280 

9,600 

64 

25 

10 


1 

18,650 

95 

2 

3 


4 

13 

805 

8,100 

G2 

29 

5 

3 

1 

16,400 

85 

G 

9 


4 

15 

210 

G,300 

G9 

14 

9 

C 

2 • 

17,350 

85 

8 

7 


4 

10 

805 

11,150 

79 

13 

7 

1 


20,100 

95 

o 

3 


1} 

18 

(M2 

8,500 

83 

10 

3 

4 


24,550 

92 

3 

5 


2 

10 

175 

3,100 

70 

14 

8 

8 


8,550 

91 

2 

7 


4 

21 

175 

12,700 

78 

12 

7 

3 


21,350 

81 

6 

13 


7 

4 

S05 

4.700 

63 

28 

C 

2 

1 

6,150 

93 

3 

4 


22 

8 

805 

8,000 

64 

33 

3 



6,750 

51 

39 

5 

4 i 

35 

9 

805 

8,950 

71 

28 

1 



10,150 

70 

19 

7 

4 

2 

11 

805 

10,050 

63 

31 

6 



12,950 

81 

14 

5 


8‘ 

14 

805 

10,400 

37 

50 

9 

4 


7,700 

60 

36 

1 

2 V 

2S 

10 

805 

11,150 

79 

13 

7 

1 


12,400 

88 

6 

G 


4 

17 

535 

23,550 

81 

10 

7 

2 


18,100 

94 

0 

1 

3 ; 

1 

22 

595 

9,700 

76 

20 

4 

.. 


5,550 

64 

30 

5 

1 

. * 


2. Differential Count. The leukocytosis was associated with an 
absolute increase in number of neutrophils which rose to as high as 
98% of the total white cell count. The lymphocytes were relatively 
and absolutely decreased in number to as low as 1% of the total 
white count. In no case was a lymphocytosis noted. Eosinophil 
and basophil counts were normal throughout. In one instance a 
slight monocytosis of 11% was noted. 

3. Basophilic Granulation of Neutrophils. In all of our eases, 
after the beginning of treatment, there appeared an increase in 
basophilic granulations in the cytoplasm of the neutrophils. In 
some (Cases- 6, 18, 19, 20) most or all of the neutrophils counted 
showed this granulation. 

4. In 9 of our cases, myelocytes were noted in the peripheral blood. 

In 4 of these 9 the myelocytes made their appearance within 2 weeks 
after the beginning of treatment. 

Summary. 1. Among 22 patients with advanced cancer, treated 
with colloidal lead triphosphate, a progressive anemia developed in 
most cases several weeks after the treatment had been completed. 
None of the cases showed a substantial improvement in the blood 
condition after cessation of treatment. 

2. Nucleated red cells appeared in the peripheral circulation 
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almost simultaneously with the development of a moderate anemia, 
both appearing on the average about 3 weeks after the completion 
-of treatment. Over 30% of the cases showing normoblasts also 
showed megaloblasts. Over 50% of all the normoblasts showed 
basophilic stippling of their cytoplasm. 

3. The reticulocyte count closely paralleled the stippled red cell 
count. The reticulocyte count was a good measure of the bone 
marrow response to the anemia of the patient. 

4. The basophilic stippled cells appeared in the peripheral blood 
at approximately the same time as the young erythrocyte forms. 
Stippled counts as high as 15% were found in some smears. 

5. Counting of “basophilic aggregations” with the Manson stain 
v was found to be unreliable. In only 25% of our counts was the 

basophilic aggregate percentage higher than the stippled cell 
percentage. The reticulocyte count was higher than the basoph'lic 
aggregate count on every occasion where the two were checked. 

6. Cabot ring cells and Howell-Jolly bodies were noted occa- 
sionally. 

7. Leukocytosis was noted in most of our cases and was usually 
marked. The average time of its appearance was 31 weeks after 
the onset of treatment. 

8. Basophilic (“toxic”) granulation was found in the cytoplasm 
of the neutrophils in all cases studied. 

9. In 9 cases, myelocytes were found in the peripheral blood, 2 
weeks or more after the beginning of lead therapy. 

10. A relative and absolute lymphopenia was found in most cases, 
and in no instance was a lymphocytosis noted. 

11. In 1 case a slight monocytosis was found. 

The authors wish to express their appreciation to Miss Molly Bernstein for her 
technical assistance. 
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ACUTE HEMOLYTIC ANEMIA (LEDERER TYPE). 
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(From the South Bend Medical Laboratories.) 

The hemolytic anemias belong to one of the most interesting but 
controversial and confusing chapters of clinical hematology. They 
include many varieties which have in common the process of intra- 
vital destruction of red blood corpuscles by excessive hemolysis. 
A considerable group of hemolytic anemias may be designated as 
“symptomatic.” In these, the hemolysis is but a symptom of the 
underlying process which is mostly an acute intoxication by chemical 
poisons (lead, arsenicals, potassium, chlorate, etc.), bacterial toxins 
(sepsis, malaria, etc.), or certain drugs and foods. Another group 
represents a disease sui generis ; the factor causing the hemolysis is 
here permanently present, a kind of constitutional dysfunction of the 
hematopoietic system. We have in this instance a constitutional 
damage of the produced erythrocytes thus markedly decreasing 
their vitality (congenital hemolytic icterus, sickle-cell anemia, etc.). 

This paper will deal not with either of these groups, but with a 
variety recently recognized that may be considered as a well-char- 
acterized group. 

Lederer, 390 in 1925, reported 3 cases of acute hemolytic anemia 
“probably of infectious origin.” It occurred in 2 males and 1 
female, the age ranging from 16 months to 25 years. The onset 
was characterized by rapid development of pallor, icterus, weak- 
ness, rise of temperature and evidence of hemolysis. The blood 
picture was dominated by a very profound rapidly progressive 
anemia with marked leukocytosis and ervthroblastemia. A striking 
feature was the dramatic response to blood transfusion with prompt 
cessation of hemolysis and complete recovery. 

A number of reports of this type of anemia has since appeared. 
No doubt this is not a new disease. The case of Macintosh and 
Cleland 44 (1902) of rapidly increasing anemia with irregular 
pyrexia and death, and the 2 cases of Morawitz 47 * (1907) of atypical 
grave anemia with recovery, appear to belong to this group of acute 
hemolytic anemias. He suggested an infectious agent as the cause 
of the acute destruction of the erythrocytes. Cases described 
under different titles, such as acute febrile, acute infectious anemia 
(Brill, 7 Steffens, 63 Eimer, 21 and others) and some of the reported 
recoveries from acute leukemia or “ leukanemia ” (Teeter, 65 Pearce, 59 
and others) also appear to belong to this well-defined group of acute 
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hemolytic anemias. But due to diagnostic difficulties, this form of 
anemia has no doubt previously* escaped recognition. 

The following report is based on 3 cases of this kind of anemia. 

Case Reports. Case 1.— N. A., a white female child, aged 4 years, patient 
of Dr. K. T. Knode, had always enjoyed good health and since birth had 
been under his supervision. She was seen by him 2 weeks previous to the 
present illness, in a periodic visit to his office, apparently in good health. 
The present illness was preceded by a slight upper respiratory infection of 
several days’ duration. On February 6, 1936, the child suddenly became 
ill with chills, fever, some vomiting and marked pallor. The skin was 


Table 1. — Blood Examination in Cases 1 and 2. 
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* After transfusion. 


definitely icteric, the urine dark reddish-brown and the temperature 102° F. 
Physical examination was essentially negative. On February 9, she was 
seen in consultation by one of us (A.S.G.). She appeared very apathetic; 
the skin was moist, pale and icteric. The sclera; were moderately yellow 
tinged. The blood count revealed marked anemia and leukocytosis with 
hemoglobin 27%, and evidence of regeneration, macrocytosis and hemolysis 
(Tabic 1). The urine showed a strong reaction for urobilin. The van den 
Bergh direct reaction was faintly positive and the serum bilirubin was 
1 8 mg %. The patient appeared critically ill and on the following day 
she was admitted to the Epworth Hospital, at which time the skin was still 
slightlv icteric with extreme pallor. The liver and spleen were not palpable. 
The temperature was 104° F., pulse rate 130, and respiration 20 per minute. 
The hemoglobin had fallen to 19% (2.9 gm. %), erythrocytes 1.3 millions, 
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leukocytes 28,000 per c.mm. (differential count unchanged). The fragility 
test of erythrocytes was within normal limits. The serum bilirubin was 
1.95 mg. % and the van den Bergh direct reaction was faintly positive. 
The blood culture was negative. The urine appeared to be _ bile tinged, 
but the bile test was negative. Albumen was 3+ ; Urobilin increased 
and the microscopic examination of the urinary sediment revealed many 
granular casts. In view of the critical condition the child was transfused 
with 200 cc. of her father’s citrated blood. This treatment was followed 
by an immediate rapid improvement and the child’s general condition 
became distinctly brighter. The skin was warm and moist. The tempera- 
ture fell to 102° F. The same day intramuscular liver extract therapy was 
instituted and 2 days later another 200 cc. of citrated blood were given. 
The child made a speedy and complete recovery and left the hospital on 
the fifteenth day after admission. She has since remained in good health 
and the blood examination done 4 months later, June 29, 1936, revealed a 
perfectly normal blood picture (Table 1). Liver therapy was discontinued 
1 month after discharge from hospital. There was no history of anemia, 
jaundice, or any blood disturbance on either side of the family and no history 
of drug-taking could be elicited. 

Case 2.— Mr. G., a white male, aged 40 years, superintendent of a factory 
by occupation and patient of Dr. M. Whitlock, was in good health until the 
present illness. The illness began about November 11, 1935, as a mild 
upper respiratory infection, for which he was treated by the usual medica- 
tion. No improvement occurred during the next 5 days and on November 
16, he suddenly became very weak with high fever, profuse perspiration, 
and dyspnea. He was admitted to the St. Joseph Hospital, Mishawaka, 
with a temperature of 104° F. When seen in consultation (A.S.G.), he 
appeared critically ill with a very anxious expression. The skin was pale, 
moist and icteric. The systolic blood pressure was 110 and the diastolic 
65 mm. of mercury. Physical examination was essentially negative. His 
past history was irrelevant and there was no history of jaundice or anemia 
in the family. Careful inquiry revealed no history of contact with any 
dyes or special drugs. The blood showed a marked anemia and leukocytosis 
with evidences of regeneration and a predominance of macrocytes. The 
fragility of erythrocytes was not increased. The urine was highly colored 
and contained traces of hemoglobin. Albumen was 2 +. Urobilin 4-K 
Urine sediment revealed occasional granular casts. The serum bilirubin 
was 2.8 mg. % and the direct van den Bergh reaction was weakly positive. 
The blood culture remained sterile. The patient belonged to Group IV 
(Moss) and on cross-agglutination it was discovered that he agglutinated 
the cells of all Groups IV, including his own cells. The specific autohem- 
agglutination appeared at room temperature and disappeared by heating 
at 37° C. Because of this, the transfusion was given in gradual amounts 
beginning with 1 cc. of blood and gradually increased until the patient 
received 500 cc. of the citrated Group IV blood. This was followed by a 
mild immediate reaction, but the result of transfusion was phenomenal. 
The patient’s temperature dropped and the general condition markedly 
improved. The worried expression disappeared. The following day 
intramuscular liver therapy was instituted and on November 18 the hemo- 
globin increased to 39% (5.85 gm. %), erythrocytes 2.2 millions, leukocytes 
31,500 per c.mm. _ The differential count revealed no appreciable changes 
(Table 1). Examination of gastric juice revealed normal acid components. 

The patient made an uneventful recovery and left the hospital after a 
stay of 19 days. He resumed his occupation and was last seen, June 19, 
1936, in good health and the blood was normal in every respect. The 
phenomenon of the autohemagglutination persisted for 21 days and gradu- 
ally disappeared. 
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Case 3-— E. K, a white male farmer, aged 60 years, was admitted to the 
St. Joseph Hospital, Mishawaka, May 17, 1936, complaining of headaches, 
shortness of breath and occasional epistaxis of a few months’ duration. His 
present illness began suddenly while working as usual on the farm. Since 
the onset he had been getting progressively weaker, had noticed a slight 
swelling of his ankles, and finally had to stop working. The family history 
did not reveal any history of jaundice or anemia. Physical examination 
on admission to the hospital revealed a well-built male, markedly dj r spneic 
and appearing acutely ill. The skin was extremely pale with definite 
icteric tinge. Temperature was 102° F., respiration 22, pulse 90. The 
liver was palpable 3.5 cm. below the costal margin. The spleen was not 
palpable.- On May 18, 1936, the blood picture revealed: Hemoglobin 
25%, erythrocytes 1.45 millions, color index 0.S9, leukocytes 7150 per c.mm. 
(77%' neutrophils) and 3% myelocytes. Stained smears revealed con- 
siderable anisoeytosis and slight poikilocytosis. Three days later, May 21, 
the hemoglobin was 21% (3.15 gm. %), erythrocytes 1.36 millions, color 
index 0.8, leukocytes 13,800 per c.mm. (94% neutrophils and 3% myelo- 
cytes). The platelet count was 250,000 per c.mm. Coagulation time was 
6 minutes, bleeding time (Duke’s method) 3. The urine was highly colored, 
the bile test negative, and the urobilin increased. The patient was treated 
with digitalis but did not make any improvement and expired on the fifth 
day after hospitalization. 

Necropsy. The skin showed an extreme pallor with definite icteric tinge. 
Both nostrils were occluded by clotted blood. The tongue was dry and 
moderately coated but did not show any signs of glossitis. Lymph nodes 
were not. palpable. On opening the bodj T , the heart was found to be 
considerably enlarged with marked bilateral hypertrophy of the ventricles. 
The lungs were anemic and showed marked chronic emphysema. The. 
spleen appeared slightly enlarged; its capsule contained numerous petechial 
hemorrhages. The liver was markedly enlarged and soft, of a chestnut- 
brown color with occasional light yellowish areas. The normal acinar 
structure was obliterated. The gall bladder was without evident lesion 
and the extrahepatic ducts were patent. The kidneys were normal in size 
and finely granular. Numerous petechial hemorrhages were present on the 
surface. The carefully searched gastro-intestinal tract was without evident . 
lesion. The bone marrow of the femur was rather abundant, pinkish 
yellowish in color and somewhat gelatinous in consistency. Microscopic 
examination of the bone marrow showed a moderate but definite cellular 
hyperplasia involving both the erythropoietic and leukopoietic system. 
Section from the liver showed a marked parenchymatous degeneration, 
with necrosis of the liver cells surrounding the central veins. A large 
number of liver cells contained brownish pigment, most of which did not 
give the Prussian blue reaction for free iron and was apparently bile pig- 
ment. Section from the kidney showed a picture of chronic glomerulo- 
nephritis. The pathologic diagnoses were the following: (1) Eccentric 
cardiac hypertrophy with myofibrosis and sclerosis of coronary arteries; 
(1) anemia and chronic emphysema of lungs: (3) capsular hemorrhages of 
spleen; (4) acute parenchymatous degeneration of liver with retention of 
bile pigment (hemosiderosis?); (5) chronic glomerulonephritis with paren- 
chymatous degeneration of kidneys; (6) hyperplasia of the bone marrow. 

Discussion. Cases 1 and 2 present a rather typical picture of 
acute hemolytic anemia. The sudden onset, the rapid development 
of a severe anemia without an apparent cause, and the dramatic 
response to a blood transfusion with complete recovery are very 
characteristic. The highly colored, red, dark brown urine of Case 1 
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was most probably due to hemoglobinuria. In Case 2, the finding 
of hemoglobinuria was definitely established. The significance of 
the faintly positive van den Bergh reaction will be discussed later 
and it might be well to mention that this reaction w r as carried out 
by the ring-test technique (Elton 22 ) which seems to give more 
sensitive results. 

Case 2 was complicated by the simultaneous occurrence of spon- 
taneous autohemagglutination. The autohemagglutination is an 
exceptional hematologic phenomenon without a grave prognosis. 
The small number of cases reported up to date have occurred mainly 
in disease associated with severe liver damage (cirrhosis, etc.) in 
familial acholuric jaundice and in different kinds of blood dys- 
crasias (leukemia, pernicious anemia, agranulocytosis, etc.). The 
autohemagglutination is relatively frequently observed in diseases 
produced by trypanosoma. This report represents the first observa- 
tion of autohemagglutination in acute hemolytic anemia of Lederer. 
The autohemagglutination disappeared after 3 weeks and was 
subsequently found negative on repeated occasions under different 
experimental conditions (cooling in the icebox, etc.). As illustrated 
in our case, autohemagglutination does not bar a blood transfusion, 
although the serum's autohemagglutination is associated with con- 
siderable iso- and heteroagglutinating properties (Bonnard 6 ). The 
disappearance of autohemagglutination at the temperature of 37° C. 
may explain why this phenomenon did not occur within the body. 
As to the hemolytic properties of the autoagglutinating serum, the 
absence of auto- or isohemolysin seems to be constant (Bonnard 6 ). 

While Cases 1 and 2 are typical examples of acute hemolytic 
anemia, Case 3 is reported as a possible case. The somewhat 
incomplete data available make it difficult to come to a definite 
conclusion, but the sudden development of a grave anemia of the 
normochromic and macrocytic type, the associated icterus and the 
fatal exitus in the absence of transfusion as well as the necropsy 
findings in bone marrow and liver are suggestive. The possibility 
of a pernicious or a symptomatic anemia as the result of the chronic 
nephritis were also considered but dropped for lack of sufficient 
evidence. 

A review of the literature gave 52 cases which may be regarded 
as belonging to Lederer’s type of acute hemolytic anemia. Some 
were described under other titles, on the other hand, some of those 
described as Lederer’s anemia did not appear to fit into this rather 
characteristic picture. 

Age and Incidence. The acute hemolytic anemia of Lederer 
occurs at any age with possible predilection for the first 3 decades 
of life. The. age of the reported eases ranges from 6 months to 
60 years. There is no reason to assume that Lederer’s anemia does 
not. occur in infants under 2 years of age as suggested by O’Donogue 
and Witts. 62 In fact, Lederer himself reported 2 cases in babies 
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6 and 16 months of age. 39a ' 6 Both sexes seem to be equally affected. 
The scanty material available to date makes it difficult to make a 
definite statement as to the frequency of its occurrence; but there 
is considerable evidence to assume that this form of acute anemia is 
not a rarity but a disease 'of rather frequent occurrence. 

Clinical Picture. The onset in typical cases is sudden, without 
any previous history of anemia or jaundice. Upper respiratory 
infection or sudden onset of general weakness and headaches or 
digestive disorders (vomiting or diarrhea) are frequent beginnings. 
An attack of abdominal pain may be an initial symptom simulating 
appendicitis (Parkes Weber 71 )- Some atypical cases exhibit a sub- 
acute onset with prodromal symptoms such as: progressive fatigue, 
shortness of breath, occasional epistaxis, etc. After an incubation 
period of 2 to 6 days, a severe anemia develops accompanied by 
intensive pallor, icterus of varying degrees and a rise of temperature. 
The patient presents a picture of acute and critical illness with 
approaching coma or prostration. The air hunger, no doubt due 
to an acute anoxemia, is common. The temperature varies. In 
most cases there is a mild pyrexia, but temperatures of 104° F. are 
not infrequent. Physical examination reveals in some cases splenic 
and in others hepatic enlargement. The clinically demonstrable 
splenomegaly, however, does not necessarily belong to the picture 
of this disease. Occasionally cardiac manifestations are present 
(Manne and ICuskin 46 ) and hemic murmurs are frequently observed. 
Gastric analysis usually shows normal quantities of free hydrochloric 
acid and there is no evidence of Hunter’s glossitis. The course is 
rapid and tends to a complete recovery or death within a short 
time.- The rapidity of onset, course and recovery is so characteristic 
for this form of anemia that the French call it anemic cn coup d'archct 
(Fiessinger, Decourt and Laur 23 ). 

Hematology. The blood picture is characterized by rapid drop 
of erythrocytes and hemoglobin with appearance of immature and 
reticulated red blood cells with marked tendency to macrocytosis. 
The red blood count is usually below 2,000,000 and may be as low 
as 780,000 (Lederer 39 " 1 ) or 600,000 per c.mm. (Manne and ICuskin 46 ). 
There is a pronounced anisocytosis, polychromasia, basophilic stipp- 
ling and occasionally slight poikilocytosis. Cabot’s rings are ob- 
served (Parsons and Ilawksley, 56 Goudsmit 27 ). There are usually 
many nucleated red cells and the presence of megaloblasts is empha- 
sized' by Lederer. 391 ’ O’Donogue and Witts 52 denied in their paper 
the occurrence of megalocvtes in Lederer ’s anemia, although in dis- 
cussing some of the reported cases they mentioned that “nucleated 
red cells are usually present often in large numbers and typical 
megaloblasts can be distinguished among them.” On the other 
hand, Parsons and Ilawksley 55 are of the opinion that the anemia 
of their cases has constantly been of the mcgalocytic type, as shown 
by the high color index and the presence of megaloblasts and mcgalo- 
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cytes in the peripheral blood. We believe that the tendency to 
macrocytosis together with the presence of many microcytes and 
rare poikilocytes is an important differential diagnostic point. 

The marked regenerative activity is indicated by the presence of 
many reticulocytes, and nucleated red cells. The reticulocytosis 
may be as high as 64% (Fiessinger 23 ). The fall of the hemoglobin 
and of the red cells is usually proportional, but variations of the 
color index above and below unity are rather frequent. Lederer ’s 
anemia belongs generally to the normochromic type. 

The anemia usually is associated with marked leukocytosis and 
often with a leukemoid reaction (Krumbhaar 35 ). The leukocytes 
may reach as high as 132,800 as in the case of Teeter. 65 In Lazarus’ 38 
case leukocytes were 108,000. O’Donogue and Witts 52 found in 12 
of the 36 collected cases white blood counts ranging from 20,000 to 
50,000 per c.mm. The 6 cases reported by Lederer himself showed 
a leukocytosis from 20,000 to 81,000 per c.mm. A marked leuko- 
cytosis was also present in our 2 cases (42,000 and 45,000). The 
large numbers of nucleated red cells, which are so frequently present, 
have probably led in some cases to an erroneous estimation of the 
number of leukocytes. The possible counting of erythroblasts 
together with leukocytes also explains some unusual variations in 
the number of leukocytes in some of the reported cases (Eimer, 21 
Corelli 14 ). Lederer 39 ® was apparently aware of that fact and sug- 
gested that correction should be made by subtracting from the total 
number of cells per c.mm., as estimated by the white blood pipette, 
the erythroblasts as estimated in the stained preparations. The 
leukocytosis is mainly due to neutrophils with a varying absolute 
shift to the left and the appearance of immature granulocytes. In 
Teeter’s case 65 10.75% of the white blood count of 132,800 were 
myelocytes and in our second case, the myelocytes constituted 10% 
of this white blood count of 45,000. In 1 of the cases of Parsons 
and Hawksley 56 the immature leukocytes of the granular series 
reached 30% of a white cell count of 35,000. This leukemoid reac- 
tion is an evidence of the simultaneous involvement of the leuko- 
poiesis by the same etiologic agent and constitutes according to our 
opinion a characteristic feature of acute hemolytic anemia. 

Occasionally, otherwise fairly typical cases, fail to show an 
appreciable leukocytosis (Joules and Mastermann, 32 Altmann, 2 
Holst 30 and others). Even the occasional occurrence of leukopenia 
and agranulocytosis is reported (Brill, 7 Opitz, 53 Manfredini, 45 Goud- 
smit, 27 Planteydt. 60 In the case of Planteydt, the white blood count 
varied from 1710 to 3400 with 1 to 14% segmented leukocytes. 
The monocytes were not increased. The acute hemolytic anemia 
occurred here following a rheumatic infection which was treated 
with salicylates. In the case of Goudsmit 27 the white blood count 
was 1400 with 21 to 53% segmented leukocytes. 
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Hemolysis. > Excessive destruction of the red blood corpuscles is 
a dominant feature in this form of anemia. Since ve are unable 
to observe and measure the hemolysis as it occurs infra vifam, we 
must rely on indirect .evidences. What are the evidences of hem- 
olysis? The following are the most important: 

1. Hyperbilirubinemia. Hyperbilirubinemia is a certain sign of 
hemolysis provided liver damage or obstruction to bile flow can be 
excluded. The quantitative determination of bilirubin in serum by 
means of the van den Bergh reaction needs a few remarks. There 
is considerable confusion in the literature on this point and the 
significance of the van den Bergh reactions has often been misin- 
terpreted. Many reports on Lederer's anemia mention that the 
“indirect” van den Bergh reaction was positive. The mere state- 
ment of a positive “indirect” van den Bergh reaction is of no 
practical diagnostic significance. This “indirect” reaction, that is 
the test for small quantities of bilirubin in serum by means of an 
alcoholic extraction, is positive in most normal serums. This reac- 
tion is just a method for quantitative determination of bilirubin. 
The normal serum contains less than 0.25 mg. %. In Lederer’s 
anemia it was found in amounts to 3.3 mg. % and higher (Holst 30 ). 
The presence of bilirubinates in serum gives the characteristic 
direct van den Bergh reaction which has definite diagnostic sig- 
nificance of liver damage. The finding of a considerably increased 
level of bilirubin in serum together with a negative or faintly 
positive direct van den Bergh reaction is suggestive of increased 
hemolysis. The hyperbilirubinemia in acute hemolytic anemia is 
partly due to excessive destruction of red blood corpuscles and 
partly to a definite liver damage on the basis of anoxemic necrosis 
resulting from the severe anemia (Rich 62 ). 

2. Increased Excretion of Urobilin in Feces and Urine. Urobilin 
(hydrobilirubin) is a derivative of the blood pigment and formed 
chiefly in the intestines. Its markedly increased excretion in the 
feces may be taken as evidence of excessive blood destruction within 
the circulation. Although the urobilin excretion does not parallel 
the blood destruction, its quantitative estimation in the feces is of 
importance in establishing a rough index for the rate of blood 
destruction. In the presence of an increased excretion of urobilin 
in feces, there is also an increase in the urine. If not due to exces- 
sive hemolysis, the urobilinuria is said to indicate some liver damage, 
that is, its incapacity to reconvert the reabsorbed urobilin into 
bilirubin. Urobilinuria and markedly increased excretion of urobilin 
in feces is commonly observed in acute hemolytic anemia. Lederer w ’ 
reported a dilution value of 104,000 for urobilinogen and 240,000 
for urobilin in feces (as against 0000 to 9000 dilution value as the 
upper normal limit). - 

3. Hemoglobinuria. In excessive hemolysis the unmodified blood 
pigment without the blood cells appears in the urine. In these cases 
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the reticulo-endothelial system is unable to transform the large 
quantities of freed hemoglobin into bilirubin and unmodified hemo- 
globin is excreted by the kidneys. In most of the acute cases of 
Lederer’s anemia there is hemoglobinuria. Lederer 336 reported its 
occurrence in 2 instances. Parkes Weber 70 described his case as a 
“severe acute hemoglobinuria” and in the case of Castex, Steingart, 
and Poletti 9 the hemoglobinuria was the dominating symptom of 
more than 1 week’s duration. 

4. Abnormal Increased Blood Regeneration. The highly increased 
regenerative activity of the hematopoietic system is evidenced by 
the presence of an excessive number of reticulocytes and a large 
number of erythroblasts in the circulation. This reaction is no 
doubt the normal response of the hematopoietic system to supple- 
ment the sudden loss of erythrocytes. The tendency to put out 
immature red blood cells is very marked in some of the observed 
cases. Fiessinger 23 found 3 to 5% of the erythrocytes to be normo- 
blasts and Castex 9 counted as many as 11,400 nucleated red cells 
per c.mm. Among them, 30% were normoblasts and 20% megalo- 
blasts. In Teeter’s ease 65 there were 20,000 erythroblasts per c.mm. 

5. Fragility of the Erythrocytes. Increased fragility suggests in-, 
herently weak cells (particularly in congenital hemolytic icterus); 
but, of course, a marked hemolysis may be present without any 
change in the resistance of the erythrocytes. In fact, our present 
knowledge does not afford any definite relation between the resis- 
tance of red blood cells to hypotonic salt solution and hemolysis as 
it occurs within the body. The resistance of red blood cells in acute 
hemolytic anemia is as a rule normal, but may be lowered in the 
active phase of anemia (Fiessinger, 23 Parsons and Iiawksley, 66 and 
Lewis' 12 ). 

Diagnosis. The correct diagnosis of acute hemolytic anemia may 
present some difficulties; yet its recognition is of great practical 
importance in regard to prognosis and treatment. The diagnosis 
is based on the acute onset; rapid development of a severe anemia 
without any obvious cause; evidence of hemolysis; marked leuko- 
cytosis; macrocytic type of blood regeneration with marked reticulo- 
cytosis. The differential diagnosis includes: pernicious anemia, 
acute leukemia, congenital hemolytic icterus, erythroblastic anemia, 
“pernicious” anemia of pregnancy, simple achlorhydric anemia, 
aplastic anemia, and miscellaneous infectious diseases. Acute leu- 
kemia may be one of the most important and at the same time one 
of the most difficult of the differential diagnoses. The leukocytosis 
may in some true cases of Lederer’s anemia be so marked as to 
present a leukemoid reaction. Many true cases of acute hemolytic 
anemia were thus misinterpreted as acute leukemias with recovery. 
Teeter’s case 65 of a 6-year-old girl, suddenly taken ill with fever, 
vomiting and a severe anemia, is no doubt a typical case of acute 
hemolytic anemia. On the other hand. Parsons and Iiawksley 56 
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described a case in a boy, aged 4, which appeared to be a fairly typical 
acute hemolytic anemia with recovery. Three weeks after the 
supposed recovery the boy was found to be suffering from acute 
lymphatic leukemia. The diagnosis of acute leukemia was con- 
firmed at necropsy. 

Hemolytic crisis in unsuspected familial acholuric jaundice may 
closely simulate Lederer’s anemia. An illustrative case of this kind 
is described by Murray- Ly on . 4 0 Increased fragility would be an 
important differential feature in such cases. 

Some authors have attempted to identify the acute hemolytic 
anemia of Lederer type with the so-called “pernicious” or “hemo- 
lytic” anemia of pregnancy (Witts 75 ). A great deal of evidence, 
however, speaks against this. ■ Clinical observations suggest an 
intimate connection of the “pernicious anemia of pregnancy” with 
the mere fact of gestation. Many authors report the recurrence of 
anemia in subsequent pregnancies. Considerable evidence has been 
accumulated which justifies the assumption that the hyperchromic 
anemia of pregnancy is primarily due to a deficiency, probably of 
the antianemic substance and that the hemolytic destruction of the 
red blood cells is secondary. In India, where this form of preg- 
nancy anemia is frequent and often fatal, it has been possible to 
establish a relation between it and the genera] nutrition, and to 
cure this anemia not only by liver extracts, but also by extracts of 
yeast (Wills 73,74 ). Both liver and yeast are known to possess large 
quantities of vitamin B. Ottenberg 54 classifies this “pregnancy 
pernicious anemia” among those due to a deficiency of the anti- 
anemic principle. As to the hematology, the blood picture may 
be identical with that of a true pernicious anemia. A leukocytosis 
is usually absent. The reticulocytosis is not marked in this anemia 
of pregnancy and only few normoblasts appear in the circulating 
blood. 

For further differential diagnosis of anemias see the self-explana- 
tory Table 2, in which only the most characteristic features are 
tabulated. 

Prognosis. The prognosis of untreated Lederer’s anemia is grave, 
but it is absolutely favorable when proper treatment is given at 
the right time. It seems that it also possesses some tendency to 
spontaneous recovery (Lewis 43 and others). 

Treatment. The treatment of choice is blood transfusion. The 
response to a single transfusion is often dramatic, followed by a 
complete recovery. Some authors believe the transfusion to be 
“specifically curative” (Ottenberg^ 1 )- In a few reported cases in 
which the death occurred in spite of blood transfusion, if the correct 
diagnosis is not to be questioned, we believe that transfusion was 
dclaved until too late. One case is described where a severe rigor 
followed transfusion, with death occurring 3J days later (Payne 55 ). 
Necropsy revealed massive “hemoglobin infarction” of the kidneys. 



Table 2. — Differential Diagnosis of Anemias. 
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It appears to us questionable whether it was a true case of Lederer’s 
anemia. The subacute onset, the absence of the nucleated red cells 
in the circulation, the normal Price-Jones curve of the red cell 
diameters and the necropsy findings do not seem to confirm this 
diagnosis. 

The exact effect of blood transfusion is still an open question. 
Some authors believe that it causes a stimulation of the bone 
marrow (Mora witz , 470 Deneke , 17 Leicik 41 ). Anders 3 and Nather and 
Hickl 50 believe that the action of the transfused blood is not limited 
to the stimulation of bone marrow but that it also stimulates the 
antihemolytic property of the blood. According to Gross and 
Gratz , 29 the serum acts as in foreign protein therapy, having a 
stimulating action on the .cytoplasm in general, while the red blood 
corpuscles act as transplanted cells. Ivallius 33 believes that the 
favorable results of blood transfusions are due not to the transfused 
cells but to the serum. Cursclimann 15 suggests that transfusion is a 
true substitution therapy, rather than a stimulating therapy and 
that transfusions relieve the bone marrow from an added load, 
thus causing a diminution of reticulocytes. TCiilil 36 explains the 
action of transfusion on the basis that at first the entire hemolytic 
system has been blocked by the transfused blood, thus saving the 
red blood corpuscles of the patient from further hemolytic action. 
Secondly, the products of transfusion have a stimulating action on 
the bone marrow causing an elevation of red cells due to the bone- 
marrow reaction. Manfredini 45 essentially agrees with this point of 
view. We are inclined to assume with Kiihl 36 and Manfredini 45 
the importance of the antilytic action of the transfused blood. 
The transfused blood may contain an unknown substance which 
neutralizes the stimulating effect on the reticulo-endothelial system 
and stimulates the liver to produce the antianemic principle. The 
latter brings about maturation of the young cells. Thus the quick 
effect of transfusion may be explained. The transfused blood 
possibly also acts by checking the etiologic infectious agent. 

As to the efficiency of the liver therapy in acute hemolytic 
anemia of Lederer, a considerable divergence of opinion prevails 
among the authors. Some found no response to the liver and 
regard this as an important differential point from pernicious 
anemia (Christiansen , 11 Joules and Mastermann 32 ). Other authors 
seem to have obtained favorable results with liver injections (Bcn- 
hamou , 4 Fiessinger , 23 Corelli , 14 \edel 69 ). The subject needs further 
investigation. 

Pathologic Anatomy. The pathologic findings described so far in 
a relatively small numbers of necropsies do not present any particu- 
larly characteristic features other than evidences of severe anemia 
without an obvious cause. The liver, spleen, and kidneys generally 
give the Prussian blue reaction for free iron. The spleen js moder- 
ately enlarged and may show sterile infarcts. The liver is usually 
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more markedly involved showing varying degrees of acute paren- 
chymatous degeneration with necrosis around the central veins. 
Rich, 62 in a histologic study of livers associated with anemia of all 
kinds, noted that necrosis of liver cells in. the central portions of 
each lobule was a constant finding and proportional to the degree 
of anemia. The cause of this lesion is postulated to be due to an 
insufficient number of oxygen-carrying cells (anoxemia). Similar 
changes in the liver have been produced experimentally by subject- 
ing animals to low barometric pressures and low oxygen tension. 

The bone marrow is usually hyperplastic, “maroon colored or 
like red-currant jelly” (O’Donogue and Witts 52 ). But occasionally 
in cases coming to necropsy the bone marrow may show some 
aplastic changes (Eimer 21 ). 

Moschcowitz 48 found in his case of acute febrile pleiochromic 
anemia hyaline thrombosis of the terminal arterioles and capillaries. 
This was particularly marked within the heart muscle. Whether 
his case truly belongs to Lederer’s form of anemia appears some-, 
what questionable. Lederer 395 himself failed to see a resemblance. 

Pathogenesis. We have described acute hemolytic anemia in its 
clinical, hematologic and pathologic manifestations and now have 
to raise the question as to its pathogenesis and position in the 
hematologic system. 

We believe with most of the authors that there is sufficient 
evidence to justify consideration of Lederer’s anemia as a “Hemo- 
lytic Anemia.” Ottenberg 54 in his new classification of anemias 
gives to Lederer’s anemia an independent place among anemias 
due to toxic destruction of blood by infections. Similarly Vaughan 08 
classifies it as an “ unexplained hemolytic anemia.” A few authors, 
however, consider it the result of a disturbance in the formation of 
red- blood cells, which by their vulnerability are destroyed in great 
numbers (Goudsmit 27 ). In this conception, we do not clearly see 
how to explain plausibly all the suddenness and rapidity of onset, 
course and recovery, which is so characteristic for this type of 
anemia. 

A few authors regard acute hemolytic anemias as clinical varieties 
of pernicious anemia (Greppi and Semenza, 28 Campanacci). 8 They 
describe cases with subacute or acute onset and a clinical picture 
resembling Lederer’s anemia with recovery following transfusion 
and liver therapy. A striking feature in all these cases is the 
absence of free hydrochloric acid in the gastric contents associated 
with a leukopenia and tendency to mononucleosis. These features, 
characteristic for pernicious anemia, do not belong to the picture 
of acute hemolytic anemia. Troisier, Bariety and Brocard 07 re- 
ported a similar case which showed still more resemblance to perni- 
cious anemia. There was a total achlorhydria even after histamine 
injection, the tongue resembled Hunter’s glossitis and the leukocytes 
numbered 2000 to 3000 with 3 to 10% myelocytes and 32 to 40% 
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neutrophils. These _ cases may indeed represent typical febrile 
variations of pernicious anemia with long remissions obtained by 
liver therapy but it is entirely unjustified to draw from these observa- 
tions the general conclusion denying the existence of such an entity 
as acute hemolytic anemia of the type Lederer and considering it a 
variation of pernicious anemia. 

The infectious origin of acute hemolytic anemia is very suggestive, 
but attempts to cultivate a microorganism from these patients 
have completely failed so far. All blood cultures remained sterile. 
If we recall the extrinsic factors that may produce acute hemolytic 
anemias, we have to mention in addition to the chemical poisons 
certain foods and microorganisms. Among the foods there are 
certain kinds of hemolysis producing mushrooms and there exists 
in Italy a peculiar disease characterized by severe anemia of hemo- 
lytic type, which is due to ingestion of a kind of bean (“Favismo”). 
Among the microorganisms B. wclchii and the hemolytic strepto- 
coccus are the most important. 

Bartonella infection, in man known as Oroya fever or verruga 
peruviana, 34 presents several interesting features which justifies our 
brief consideration. Oroya fever, most commonly encountered in 
the western Andes, is an acute infectious disease characterized by 
extremely severe hemolytic anemia of the hyperchromic megalo- 
cytic type accompanied by fever and considerable leukocytosis. 
The causative organism, first observed by Barton in 1904 and 
isolated by Noguchi in 192G, is the so-called Bartonella bacilliformis 
which is now regarded as a bacterium. It belongs to a group of 
microorganisms, the parasitic nature of which has been proven 
during the last few years (Kikuth 34 ). A remarkable feature of this 
acute Oroya fever anemia is that it has, like the acute hemolytic 
anemia of Lederer, the tendency to spontaneous recovery without 
specific treatment. Can we not recognize some interesting parallels 
between Oroya fever and acute hemolytic anemia of the Lederer 
type? In future studies and observations on Lederer’s anemia, the 
blood smears should be carefully investigated for possible bacteria- 
like inclusion bodies within the red blood cells. 

The clarification of the etiology of the acute hemolytic anemia 
(Lederer type) will help to establish a definite independent place for 
this form of anemia in the hematological system. It already exists 
as a clinical and pathologic entity. 

Summary. 1. Three cases of acute hemolytic anemia (Lederer 
type) arc reported and the literature reviewed. 

2. The general picture of the disease is drawn and the differential 
diagnosis discussed. 

3. Acute hemolytic anemia is characterized by an acute on«ct 
with fever, rapid development of a severe anemia with the appear- 
ance of immature cells, marked reticulocvtosis and leukocytosis and 
tendenev to complete recovery. The dramatic response to a single 
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blood transfusion appears to be very characteristic. The anemia is 
usually of the normochromic type with marked tendency to rnacro- 
cytosis. 

4. It is suggested that acute hemolytic anemia is not a rare occur- 
rence and that many cases of- obscure anemia reported in the litera- 
ture as well as reports on recovery from acute leukemia actually 
belong to this group. 

5. The clinical recognition of Lederer’s anemia is of greatest 
practical importance since the untreated disease has a high mortality 
rate while the prognosis of the treated disease is absolutely favorable. 
Blood transfusion is the treatment of choice. 

6. The reported occurrence of spontaneous autohemagglutination 
in course of acute hemolytic anemia is observed for the first time. 

7. Some theories as to the action of blood transfusion are briefly 
presented. 

8. The etiology of acute hemolytic anemia is at present unknown 
but its infectious nature is very strongly suggested. A comparison 
with the acute hemolytic anemia of Oroya fever is made. 
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SKIN IRRITATION AND CANCER IN THE U. S. NAVY.* 

By Sigismund Peller, M.D., 
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of Medicine and Surgery of the U. S. Navy.) 

TnE object of the study is to ascertain first, whether a group of 
adults between 16 and 45 or 50 years of age, exposed intensively to 
open air, to sun rays and to salt water suffer from skin and lip cancer 
more than the average. Second, whether or not this group shows 
the same probability of dying from cancer of the inner organs as 
does the general population. Third, whether or not young men 
cured of a skin or lip cancer are later as much disposed to cancer of 
the inner organs and of the surface as men of the same age group. 

These problems are important from the points of view both of the 
pathogenesis of cancer and of public health. Roffo 2 showed in 
systematic animal experiments the significance of ultraviolet rays 
in the genesis of skin cancer. lie thereupon warns against too much 
sun bathing. It is also known, that in rural districts epitheliomata 
of the skin and lip are more frequent than in the cities. Whether 
there are any differences in the incidence of the inner cancers is not 
known, because of the quality of the reports of causes of death in 
rural areas. 

* The publication has the approval of the authorities of the U. S. Navy. 
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The conditions in the Navj 7 represent an experiment on human 
beings. The results of the experiment were studied on the histories 
of cancer collected in the Bureau of Medicine and Surgery of the 
U. S. Navy. 

The morbidity and the mortality was calculated for the 8 years 
1 929 to 1936,* the figures so obtained being based on 875,000 person- 
years of active service. The observations regarding the distribution 
of cancer according to the organ and age were based on 469 cases. 

Skin and Lip Cancer. Both the morbidity and the mortality of 
skin and lip cancer are very high. Among 100,000 active males— 
officers and men— there occurred annually 8.9 ^ 1.0 new cases of 
skin or lip cancer (actually 78 cases), and there were 1.25 =±=0.39 
deaths from each of these two types of cancer. Thirteen cases for 
which the onset of the illness was before 1929— either another 
primary tumor of the same organ or as the same tumor— are not 
included in the above calculation of morbidity. The mortality 
figure contains all cases with an onset of the illness during the active 
service. 

The 11 deaths from skin and lip cancer occurred among the active, 
reserve and invalided. Two deaths with an onset of the carcinoma 
after the men were transferred into the reserve, are here not counted. 

It may be of interest, that among the 9 fatal cases of skin cancer 
between 20 and 49, 5 cases were melanomata, whereas among the 
non-fatal cases melanoma was infrequent (only 1 case). 

Applying the skin and lip cancer age specific death rates from the 
general mortality statistics of U. S. A.f to the particular age dis- 
tribution of the total group of males in active service in the U. S. 
Navy, there would be expected 3.56 deaths from skin and lip cancer 
instead of the observed 11. The mortality from skin and lip cancer 
in the Navy was thus in 1929-36 about 3 times higher than in the 
civil population of comparable ages in the U. S. A. 

In spite of the large probable error, the higher mortality from skin 
and lip cancer is by no means accidental, as is seen from the high 
morbidity, which is also, with due regard to the probable error, 
much higher than in the civil population. 

The personnel of the Navy is continuously under intensive medical 
supervision. All modern diagnostic and therapeutic achievements 
are at their disposal. There are yearly thorough preventive ex- 
aminations. Under these circumstances, the therapeutic results 
should be much better than in the civil population, at least so far 
as skin and lip cancer are concerned. 

According to our figures the relation between the admitted and 
the fatal cases of cancer of skin and lip was in the years 1929-36 
as 7 to 1 and S to 1 respectively,! whereas the same relation in the 

* Exactly 7 years and 11 months, from January 1, 1929, to November 30. 193G. 

t Skin -f scrotum + lip. Skin. 1927-33; scro'tum and lip, 1930-33. 

t From Table 1, 2 h or 2« and b. 
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civil population is according to clinical experience between 2 to 1 
and 3 to 1. 

Table 1. — Cancer of the Skin and Lip. 

1. U. S. Navy, active males; person-years of observation, 1929-36 . 875,000 

2, Cases of cancer of the skin and lip with the onset 


(a) Before 1929 and during active service 13 

(b) 1929-1936 and during active service 7S 


3. Deaths (skin and lip) during 1929-1936 due to: 


A ratio of 50% cured cases indicates that the morbidity is twice 
as high as the mortality; a curability of 66.6% means that out of 
3 ill cases 1 dies and 2 survive, and from a ratio of about 86% we 
learn that each death corresponds to 6 survivors. 

Considering that the therapeutic results were much better than 
in the civil population and that in spite of this the mortality from 
skin and lip cancer was higher, it is concluded that the morbidity 
in the Navy is according to the next calculation (Table 2) about 
7.5 to 9 times higher than in the civil population and about 22 times 
higher than the mortality from skin and lip cancer in the civil 
population of the same age distribution. The figures are so sur- 
prising that it is necessary to point out that in 70% of the cases the 
diagnosis was proved by biopsy, necropsy or death, and that in a 
certain part of the other cases the clinical history and the authorities 
in the American medical world who treated them are- a guarantee 
that there was no mistake. 

Table 2.— Skin and Lip Cases. 

U. S. (civil males) U. S. Navy 

Skin anti lip cancer. of the same age distribution ns U. S. Navy active persons. 

If the mortality por 100,000 is a 3.14 a 

and 

the per cent of cured crises is about 60 to 66.6 86 


the morbidity per 100,000 is 2.5 a to 3 a 7.1 X 3.14 a = 22.4 a 

The Total Cancer Mortality. The total cancer mortality in the 
Navy was in the years 1929-30 very low. The age specific death 
rates are mostly even smaller than the official death rates of white 
males in the Registration Area of U. S. A., which reveal— as is 
well known — only a part of the real cancer mortality. The deficit 
of cancer deaths in the Navy is therefore very considerable. 

During 1929-36 (up to November 30, 1936) there occurred in the 
Navy (a) 112 cancer deaths* belonging to persons on duty or to 
persons which at the onset of the illness were on active duty; (b) 
202 cancer deathsf belonging to the inactive personnel, with the 
onset of the illness in the period of inactivity: (e) 3 cases of malig- 

* In 102 cases a postmortem examination was performed. 

t In 127 cases a postmortem examination was performed, in most of the other 
cases the diagnosis was proved by biopsy, operation or Roentgen rays. 
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nancies, one osteosarcoma, one of myxosarcomata and one melanoma 
which became invalided and up to now could not be followed up. 
They may be dead. Today we can only calculate the deathrates 
from the active personnel (875,000 person-years of observation) 
and we hope to be able to extend this part of the study to the 
inactive group. 

Table 3 illustrates the real and the calculated number of deaths by 
applying the age-specific cancer mortality rates of males in U. S. 
Registration Area for 1928-1932, and in New York City for 1920 
to a population of the same size and age structure as the Navy. 
It is probable, that by applying the figures from New York or 
Chicago or Baltimore and so on from a more recent date, the deficit 
of cancers would be even larger than calculated here. On the other 
hand, it must be considered that in the population of New York 
in each age group itself the number of older people is relatively 
larger and of younger smaller, than in the Navy. Thus the real 
difference may be as large as in the table or even a little smaller 
than in Table 3. 

Table 3.— -Real and Calculated Number of Cancer Deaths in U. S. Navy, 

Active Personnel, 1929-1936. 


Calculated deaths by applying the 
age specific death rates of 
white males from 


U. S. Registrn- 

New York 

tion Area, 1928-32 

City, 1920 


Age, 

Person — years of 

Actual deaths in the to the actual number of observed 

yrs. 

observation. 

U. S. Navy. 

years 

in the Navy. 

16-19 . . 

79,900 

3 

3.3 

3.4 

20-24 . . 

. 321,030 

14 (+ 2?)* 

17.0 

16.0 

25-29 . . 

195,900 

13 (+ 1?)* 

15 4 

47. S 

30-34 . . 

141.S00 

16 

1S.0 


35-44 . . 

. 109, 0S0 

31 

33.1 

55.3 

45-54 . . 

23,375 

26 

24 6 

44 3 

55-64 . . 

3,300 

10 

S.9 

17. S 

Total cases 


113 (+ 3?)* 

120.3 

1S4.6 

Skin and lip 


11 

3 5 less than 5 Of 


Without skin nnd 

lip 102 (+ 3?)* 

Mortality per 

100,000 11 6 = 4=1 0 

* The cases which could not be followed up. 
f Not exactly known. 

The first enlistment examination has certainly a selective effect 
and does eliminate persons with symptoms of serious illness, thus 
diminishing also the rate of cancer mortality in the immediately 
following years, i. c., in the age groups 16-19 and 20-24. But in 
this group there seems to be no deficit at all. There appear to 
be no measures which could artificially diminish the incidence of 


116 S 179 6 

13 3 20.4 — 1 5 
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cancer among the personnel in the age groups 24-64. Therefore 
these differences have to be considered as real. 

According to our calculation 44% of the expected deaths are 
lacking, in absolute figures: 78 or 75* cases. Nobody will think 
that this higher difference is due to better results, and it is not. 
(In another paper we shall deal with this question.) But it must be 
remembered that we have in this population in the same years of 
observation about 80 cases of skin and lip cancer more than were 
expected. The close numerical relation between the actual hyper- 
morbidity of the skin and lip on the one hand and the hypomortality 
of all other cancers from the other, is striking. 

Astonishing as these results may seem, they are in agreement with 
Peller’s 1 previous results. 

The diminished cancer mortality is not accidental: It appears 
rather to be the consequence of biologic changes due to the increased 
skin and lip irritation by factors that are not cancerogenous for the 
inner organs. Thus the number of curable tumors on the surface 
becomes more frequent, but at the same time the number of the inner 
tumors, which are in most cases fatal, becomes smaller. This 
diminishes the total cancer mortality and saves the lives of a certain 
number of people. At this moment it is not important, whether 
all the 44% were saved by the peculiar interference of the skin and 
lip, or only for instance 34%, the other 10% relying upon other 
factors (among them therapy). It is also not known whether the 
lives are saved forever from cancer or whether they will die later 
from another cancer. Unfortunately, it is until now impossible to 
calculate the mortality for higher ages of the inactive personnel of 
the naval reserve, which has an age distribution more favorable for 
attacking this problem. (Of 207 death cases in the reserve 163 
died between 50 and over 90.) 

The Ratio of Shin and Lip Among All Cancers. For all available 
mortality statistics only about 5% of the male cancer deaths were 
credited to the skin and lip, the percentage being smaller among 
young adults and rising in the higher age groups. In the U. S. Navy 
the situation is very different, f 

In the Navy deaths from skin and lip cancers were in younger 
years relatively more frequent than later. The ratio of skin and lip 
thus drops from the high level at 20-49 to a low level at 60-09 in 
which age the per cent of skin and lip cancer is almost as high as in 
the general population. 

The explanation is not difficult. In the age groups 20-49 the 
personnel of the Navy is more exposed to skin irritations than later. 

* If the 3 cases which could not he follow od up arc also dead, then 42%, or 75 
case®, are lacking. While this paper was in press 5 of those 7 cases acre followed up: 

1 of the 5 had died. 

t This part of the study i" based on 409 fatal cancer cases, partly from the years 
1929-10310 partly from earlier years. 
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where a large part, being in the reserve, are not more exposed to the 
sun and other skin irritations than the civil population of the same 
ages. 

Table 4.— Age Distribution or Cancer Mortality. 




Deaths from skin and lip cancer. 

U. S. A., ratio of 

, 

Total num- 



-skin and lip cancers 

Age, 

ber of cancer 


In per cent of nil 

(in per cent of all 

yrs. 

deaths. 

Absolute. 

cancers. 

cancers). 

15-19 . . 

. . 7 


...» 

3.2 

20-39 . . 

. . 125 

13 

10-4 \ Q Q-fcl Q 

3.2 

40-49 . . 

. . 97 

7 

7.2/ J U l y 

3.2 

50-59 . 

. . 97 

4 

4.1 

3.2 

00-G9 . . 

. . 83 

3 

3.0 

3.8 

70 and over . 

. . 00 

3 

5.0 

7.7 


It is possible that all or a part of the older men, who in younger 
years were cured of a skin and lip cancer, might have in the ages 
above 60 produced a new primary tumor in the inner organs, be- 
cause their skin or lip cancer which was provoked 20, 30, 40 or 50 
years ago did not an}' longer protect them. Until now this problem 
has not been studied, neither systematically nor occasional!}'. But 
as the skin ratio in the age groups 60-69 and over 70 is not excep- 
tionally low— it is almost normal— the mentioned supposition is not 
probable. 

The Multiplicity of Primary Tvmors Resulting From a Cured 
Former Cancer of Skin or Lip. Among our fatal internal cancer 
cases there were found 3 cases with a cured malignant growth on the 
surface before the inner malignancy, viz.: 

1. 1916, a 52-year-old man, epithelioma of the skin between the 
eyebrows on the roof of the nose; Roentgen ray treatment; cured.— 
Seventeen years later (1933) he died from a squamous-cell carcinoma 
of the nasal septum. 

2. 1926, a 66-year-old man, epithelioma of the skin, left cheek; 
Roentgen ray treatment; 1927 a recurrence, surgical treatment; 

1929 a tumor mass sub-diaphragmatic ally located by roentgen ray; 

1930 pains in epigastrium, difficulties of swallowing. In April, 
1931, he died from carcinoma of the esophagus. 

3. 1929, a 69-year-old man, epithelioma of the skin on the left 
arm; excised in June, 1929.— In September, 1930 (1^ years later) he 
died from a cancer of the lung. 

It must be admitted that the third case is a very doubtful one. 
It is probable that the lung tumor existed longer than 14 months 
and that both the lung and the skin tumor were synchronous. It is 
well known that a part of the inner tumors exist for a long time with- 
out any clinical symptoms, being detected only accidentally or 
terminally. 

Among the cases of fatal malignancy there were mail}' cases with a 
previously treated benign tumor on the skin and also 2 cases with a 
small ulcer on the lip, which was suspected to be an epithelioma but 
proved to lie benign. One, a fatal cancer of the tongue, had 7 
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years previously (at the age of 43) an ulcer on the lower lip, 'which 
was excised and showed histologically no evidence of malignancy. 
The other case, a person with carcinoma recti (aged 54 years) had 
5 years previously a small fissure on the lip, which according to the 
consulting specialist was benign and healed under ultraviolet ray 
treatment. 

We have not mentioned until now the cancer cases in the nursing 
corps of the U. S. Navy. They form a small group, not suitable for a 
statistical analysis. There are altogether 14 nurses with a cancer. 
In 7 cases it was a cancer of the breast, in 1 a cancer of the uterus. 
One of the 7 breast cases is of casuistical interest, representing a 
multiplicity of tumors in a combination seldom found in women. 

In February, 1933, a 42-year-old woman with squamous-cell 
carcinoma of the breast, had mastectomy;— 15 months later (May, 
1934) hysterectomy because of uterus myomatosus. During the 
operation an adenocarcinoma (Grade III) of both ovaries was re- 
vealed; 4 months later a fibroadenoma of an accessory breast was 
excised. 

In this as in the cases which are interesting from our point of view 
it must be remembered that according to clinical experience a case 
is classified as cured, only after an interval of 5 years without symp- 
toms. It is impossible after 1 or 2 or 3 years to say that a patient 
is cured, even if he seems to be. It is also impossible to decide 
whether in the last quoted case (breast-ovary) the tumors were 
synchronous or metachronous. Evidently synchronous tumors are, 
it may be repeated, of no interest to us; therefore we did not mention 
them, in spite of the fact that they are also represented in our 
material. One of these cases of synchronous multiplicity showed 
the combination surface— inner organs (cancer of the lip and of the 
larynx). 

In none of the internal cancers with an onset of the illness between 
30 and 50 the history showed a previously cured skin or lip cancer. 

Unfortunately, the histories in a larger part of the older cases are 
incomplete. They were not kept. Thus the material we may turn 
to account is small. In only 1 15 cases over age 50 is the calculation 
possible. Among these cases we found the quoted 3 cases with a 
previously cured skin or lip cancer. The expectation was sometimes 
higher. We should not forget that the material is too small to 
make definite calculations. A research on a large scale is necessary. 
But even if the difference between the real and expected figure 
would shrink, the question we have to study would be: how long 
do the cases live between the first and the second tumor? 

Summary. 1. The peculiar conditions of life in the U. S. Navy— 
the prolonged exposure to the sun’s rays, to open air and to salt 
water— are associated with (a) a skin and lip cancer frequency «S 
times normal, and ( l > ) a greatly diminished morbidity and mortality 
from all other cancers. About four-tenths of the men who would he 
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expected to die from an inner malignancy produced instead of this 
cancer a curable skin or lip tumor. 

2. The mortality from skin and lip cancer is in the U. S. Navy 
about 3 times higher than in the average population (of the same age 
composition). Among the fatal cases melanoma predominates. 
The danger from epitlieliomata is small. 

3. It seems that only a small part of the cured skin and lip cancer 
patients produce later a tumor in the inner organs. This problem 
must be studied on a larger scale. 

4. By exposing young men to strong skin irritations which are npt 
carcinogenous to inner organs, the lives of some who would die from 
a cancer might be saved, at least for a certain number of years. 

REFERENCES. 

(1.) Peller, S.: Lancet, 2, 552, 1936; Klin. Wchnschr., 15, 217, 1936; Human Biol. 
9, 57, 1937. (2.) Roffo, A. H.: Lancet, 1, 472, 1936. 


THE TREATMENT OF HEMATEMESIS AND HELENA BY A 
CONTINUOUS ALUMINUM HYDROXIDE DRIP. 

A Report of 21 Cases. 

By Edward E. Woldman, M.D., 

VISITANT, DEPARTMENT OF MEDICINE, ST. LUKE’S HOSPITAL, 

CLEVELAND, OHIO. 

(From the Department of Gastroenterology.) 

The acute emergency of hematemesis presents a troublesome 
therapeutic problem to the physician and potentially serious danger 
to the life of the patient. Except when the bleeding is slight, 
hematemesis usually is caused by the opening of an artery or vein. 
Since the immediate aim of treatment is to stop the bleeding, the 
procedure is commonly the same, whatever the primary cause of the 
hemorrhage. In most instances, the bleeding ceases spontaneously, 
no matter what the treatment, even on bed rest alone, but a certain 
number of patients with this type of hemorrhage die. Various 
procedures have been advocated, with the hope of reducing the 
number in whom gastric hemorrhage results disastrously, but the 
mortality rate, even with modern methods of treatment is much 
higher than is realized generally. 

The mortality rate has varied in different series of cases recently 
reported. Hinton 11 reported a fatal outcome in 20% of those 
patients with severe gross hemorrhage; Bulmer, 6 in 10.7%; Chies- 
man, 8 in 25%; Allen and Benedict, 2 in 14.5%; Aitken, 1 in 11%; 
Tidy, 16 in 19%; Davis and Xevin, a in 21%; and Burger and Hart- 
fall, 7 in 22.0%. 

These figures present a challenge to physicians to attempt to 
reduce the mortality in this type of case, which is, as Rivers and 
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Wilbur 14 have shown, preponderantly the result of a gastric or 
duodenal lesion. They found that 76.8% of patients with hematem- 
esis have peptic ulcer, and 12.4% have carcinoma; the remaining 
10% have some other cause to account for the bleeding. 

Many physicians have been too ready to accept blood transfusion 
as the simple solution to the problem. Blood transfusion, even 
when repeated and with large quantities, is not the solution, though 
it may be accepted as a routine procedure. The aim of treatment 
must be to arrest the hemorrhage and to prevent its recurrence. 
Since more than three-fourths of such cases are caused by a peptic 
ulcer, it should be recognized that there is no better way to arrest 
the bleeding and prevent its recurrence than by promotion of the 
healing of the ulcer. 

Various forms' of treatment, aside from transfusion, have been 
used in hematemesis and melena and the statistics just cited show 
that they have not been spectacularly successful. Hemostatics 
were used by the older physicians without any convincing results. 
Epinephrin, which causes contraction of the blood vessels when 
applied locally, is of little value in controlling bleeding in the stomach 
because the drug is too greatly diluted by the gastric contents when 
taken by mouth. Intramuscular injections of whole blood, anti- 
coagulants and snake venom, as well as other substances, have been 
advocated by various workers, but none of these remedies has 
proved generally efficacious. Gastric lavage, which has been 
practised sporadically for 20 years, is rarely needed. Either hot 
water or ice-cold water has been employed by some in washing 
the stomach. The protecting clot is likely to be dislodged by this 
method, and it takes a great deal of temerity to try it. Soper 16 
used gastric siphonage with a Levin gastro-duodenal catheter which 
was introduced through the nose. The continual withdrawal of 
gastric secretion, especially in the emergency associated with gastric 
hemorrhage, is unphysiologic and contraindicated because the usual 
loss of chlorides in hemorrhage and emesis, added to the loss of 
chlorides during the period of siphonage, may be of serious import. 

Surgery has had a steadily diminishing number of advocates. 
Bevan, 5 Balfour 4 and Lahey 12 all advise against immediate opera- 
tion, but reserve intervention later for recurrent bleeding. Surgical 
intervention in gastric hemorrhage entails great risks. If the 
bleeding is caused by an acute peptic ulcer, operation is likely to be 
futile, because there is no external indication of the presence of an 
ulcer and the stomach must be opened to deal with the bleeding 
point. The search for this is so difficult that the ulcer often is not 
found. In such instances, the shock of the operation in addition 
to the prolonged hemorrhage is almost certain to result in the death 
of the patient. On the other hand, a chronic ulcer is easily found. 
However, even in the presence of a known chronic ulcer, operation is 
inadvisable, because the chronic ulcer may not he the source of the 



woldman: hematemesis and melena 


335 


hemorrhage. It is impossible to exclude in such cases a compli- 
cating acute ulcer which would probably never be found at operation. 
Exsanguinated patients, even when they receive blood transfusions 
at the time of operation, are poor surgical risks. 

Recent evidence indicates that after hemorrhage from an ulcer, 
much acid still remains in the stomach, and if this is true, it should 
influence the treatment of acute bleeding. It is exceptional for a 
single hemorrhage from a peptic ulcer to lead to death. The 
striking fact about the fatal cases is that, in all of them, the hemor- 
rhage continued or recurred in spite of medical treatment. The 
hemorrhage from a blood-vessel in the stomach ceases as suddenly as 
it begins, as soon as the vessel is plugged with fibrin. Destruction 
of this fibrin is the cause of recurrence of the bleeding. It seems 
reasonable to suspect that the acid gastric juice digests the plug of 
fibrin and thus opens the bleeding vessel anew. 

In this connection it is interesting that Meulengracht 13 of Copen- 
hagen recently has treated hematemesis and melena by administer- 
ing food, and, in the series of cases he reported, the mortality was 
much less than in other recorded series of cases of profuse gastro- 
intestinal bleeding. In a group of 251 cases of severe hematemesis 
and melena in which this method was used, there were only 3 deaths, 
a mortality rate of 1.5%. Meulengracht contrasted the results in 
this series with those in a similar group of patients, admitted to the 
hospital in Copenhagen, whose treatment included complete 
abstinence from food. In the latter group the mortality rate was 
7.9%. This author reported that feeding the patient who has 
hematemesis not only improves his general condition, but that in 
addition, the bleeding ceases more promptly than when food is 
withheld. 

Meulengracht himself offered no physiologic explanation for this, 
but others, especially Alvarez, 3 have commented that the success 
of his method probably results from the reduction of hyperacidity. 
Alvarez suggests that “while trying to avoid dislodging the clot 
by food or persistalsis, we have left the delicate fibrin at the mercy 
of strong, unbuffered gastric juice.” He adds that “ the fact that he 
(Meulengracht) has been so successful indicates that the danger of 
digesting the clot is greater than that of dislodging it mechanically.” 

If this be true, the treatment of hematemesis, then, should consist 
of a method which continuously protects the bleeding area from the 
corrosive action of the hydrochloric acid. In view of Meulengracht’s 
results with feeding alone, it was felt that they might be improved 
still further by a method which would furnish continuous counter- 
action of acid activity and at the same time preclude the undesirable 
possibility, even though it be remote, of mechanical dislodgment 
of the clot. Since exceedingly satisfactory results have been obtained 
in a large series of cases of uncomplicated peptic ulcer with the con- 
tinuous administration of colloidal aluminum hydroxide through an 
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indwelling nasal Levin tube, it was determined to try this method 
in the treatment of hematemesis. 

The material used and the method of administration in cases of ' 
hematemesis are the same as those which have already been described 
for the continuous control of acidity in peptic ulcer. 17 Colloidal 
aluminum hydroxide is a creamy white, gelatinous substance, 
mildly astringent and non-irritating. It is amphoteric, and hence 



Fig. 1 . — The combining power of colloidal aluminum hydroxide. 


its continuous administration presents no danger of alkalosis. I he 
preparation contains 5 to 6% of aluminum hydroxide and about 
0.6% of sodium chloride. Experiments in vitro demonstrate that 
this colloidal product, when undiluted, combines with twehe times 
its volume of tenth-normal hydrochloric acid within half an hour 
(Fig. 1). Large doses of colloidal aluminum hydroxide do not dis- 
turb the acid-base balance of the blood, as shown by estimations o 
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the blood chlorides and the carbon dioxide-combining power and the 
pH of the blood. 10 There is practically no absorption of aluminum, 
from the gastro-intestinal tract. This substance, besides its excep- 
tional antacid action, has the additional advantage that it protects 
the ulcer by coating it with a jelly-like mass, and by its astringent 
action assists in arresting the bleeding. 



Fio. 2. — Flask A is filled with water, while clamp is closed. Bottle B is empty. 
Bottle C is filled with diluted (25%) colloidal aluminum hydroxide. The solution 
is allowed to siphon, from Bottle C into a pan until it ceases. At this time there is a 
negative pressure created above the fluid level in Bottle C and also in Bottle B. The 
clamp beneath Flask A is adjusted so that the water will drip from Flask A into 
Bottle B at the rate of 10 drops a minute. Each drop creates an equivalent positive 
pressure in Bottle B and causes a drop to drip from the end of the Levin tube into 
the stomach. As the fluid level rises in Bottle B it causes the fluid level to fall cor- 
respondingly in Bottle C. The entire system must be air-tight at all times. 

That it does actually prevent digestion of the fibrin clot has been 
shown experimentally. A clot of blood placed in a test tube filled 
with freshly aspirated gastric juice, and placed in an incubator at 
37° C. shows evidence of digestion within 1 to 2 hours. However, 
when colloidal aluminum hydroxide is added to the tube containing 
the gastric juice and a small clot of blood, there is no evidence of 
digestion after 24 hours. Pepsin is not active in alkaline or neutral 
solutions. The optimum hydrogen-ion concentration for peptic 
digestion is between pH 2 and 3. When the pH of the solution is 
about o, the power of pepsin to digest protein disappears. 

A special apparatus for the continuous administration of colloidal 
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aluminum hydroxide had to be devised because this material is too 
thick, even in dilution, to flow through any tube constricted by a 
clamp to control the rate of flow. The apparatus consists of an ele- 
vated gravity flask filled with water, which is connected to an empty 
lower bottle by a rubber tube. The empty bottle is connected in turn 
to a siphon system which is filled with diluted colloidal aluminum 
hydroxide, and is connected to the indwelling nasal Levin tube. 
It is readily seen (Fig. 2) that the water inflow releases the siphon 
system outflow at precisely the same rate, that is, drop by drop. 
The system is automatic, simply requiring that it be kept air-tight 
and replenished with water and aluminum hydroxide solution each 
morning. 

From September, 1935, to December, 1936, inclusive, 21 cases of 
hematemesis have been treated by this method in this hospital, 
with no deaths. This group includes only those patients who were 
admitted as emergency cases for the treatment of hematemesis as 
the leading often the only symptom. They vomited bright red or 
dark blood, or had tarry stools, in addition to secondary anemia 
sufficient to produce weakness, pallor, dyspnea or rapid pulse. 
Patients with blood-streaked or occasional “coffee-grounds” 
vomitus, occult blood in the stool or rare tarry stools were not 
included in this group. 

In each case, as soon as the patient was admitted to the hospital, 
a Levin tube was passed through the nostril to the cardiac end of 
the stomach. This can be done without danger of injury to the 
bleeding area. The procedure will be effective even if the tube 
extends only to the lower end of the esophagus. If the tube reaches 
into the stomach, as shown by the withdrawal of gastric contents, 
it can be pulled up a few centimeters, so that the tip of the tube can 
not possibly cause any dislodgment of the clot or irritation of the 
bleeding point. 

The proximal end of the Levin tube was connected to the. drip 
apparatus which was regulated so that the colloidal aluminum 
hydroxide would flow into the stomach at the rate of 30 drops a 
minute. During the first 24 hours, the patient received 2 ounces of 
milk and cream every 2 hours. After that, the diet also included 
cooked cereals, gelatine, custards, cream soups, and rice and tapioca 
puddings. 

Morphine was not used in this series of cases. Buhner 5 and others 
have expressed doubts as to the wisdom of the present use of mor- 
phine in these eases on the basis that excessive immobilization of 
the stomach may be definitely undesirable. Rest was promoted in 
these patients by the administration of barbiturates and sedatives 
of similar type. 

In every instance the hematemesis ceased promptly, and there 
was no recurrence of the bleeding. The patients continued to recen e 
the colloidal aluminum hydroxide by continuous drip both daj am 
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night for 10 days. All of them left the hospital in good condition, 
and there has been no recurrence of hematemesis or melena in any 
case. ' 

Although this series of cases of hematemesis is too small to 
justify any definite prediction as to the reduction of mortality in 
this condition, the results in each of 21 instances have been so 
satisfactory that the outlook seems definitely more hopeful than 
by any method previously reported. The results in these 21 cases 
represent considerable improvement over those previously recorded 
at this hospital. From January, 1931, to September, 1935, there 
were 38 patients admitted with acute gastric hemorrhage (Table 1). 
Of these, 11 died. Of the 11 fatal cases, necropsy in 5 revealed 4 
instances of duodenal ulcer and 1 of gastric ulcer. Operation in 3 
other cases showed 1 gastric ulcer and 1 benign neurofibroma with 
ulceration, and in the third case, no lesion could be demonstrated. 
In the remaining 3 cases, a duodenal ulcer had been demonstrated in 
the roentgenogram. 


Table 1.— Mortality Rate from Hematemesis and Melena (St. Luke’s 

Hospital). 

Year. Cases. Deaths. 


1931 S 

1932 11 

1933 7 

1934 6 

1935 (January-August) 6 


3 

2 

2 

3 

1 


Colloidal Aluminum Hydroxide Drip Instituted. 

1935 (September-Dccember) and 1930 .... 21 0 


Since September, 1935, when the new treatment was instituted, 
there have been no deaths in 21 consecutive cases. Of this group, 
15 had duodenal ulcer and 4 had gastric ulcer according to roent- 
genographic evidence. Two patients related a history typical of 
ulcer, but no lesion could be demonstrated in the roentgenogram. 

It would seem that the continuous administration of colloidal 
aluminum hydroxide presents certain advantages over mere feeding 
of the patient with acute bleeding. Since the object in both types 
of treatment is to remove the excess acid in the stomach which is 
likely to destroy the fibrin plug in the bleeding vessel, it seems logical 
to suppose that a method which furnishes continuous antacid action 
by means of a powerful agent would be preferable to one which is 
able to neutralize lesser quantities of acid and that only inter- 
mittently, and which also presents some hazard of mechanical dis- 
lodgment of the clot. 

Summary.— After treating a large series of patients with uncompli- 
cated peptic ulcer by the continuous administration of colloidal 
aluminum hydroxide by means of a special drip apparatus, we tried 
the same method in 21 cases of severe gastro-duodenai hemorrhage, 
with complete recovery in every instance. 
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This method offers definite advantages over treating hema- 
temesis by feeding, as advocated by Meulengracht who reported 
better results than in any recorded series of similar type and rnagni- 
. tude, because it goes a step further in furnishing continuous, rather 
than intermittent, decrease of acidity with a more powerful agent, 
and at the same time promotes the healing of the ulcer. That is, 
this treatment accomplishes a two-fold purpose; the arrest of 
bleeding and the protection of the ulcer to facilitate its healing. 
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TUBERCLE BACILLI IN THE GASTRIC CONTENTS— AN IMPOR- 
TANT DIAGNOSTIC AND PROGNOSTIC FINDING. 

Bv It. II. Stiehm, M.D., 

ASSISTANT PROFESSOR OF CM NIC A I, MEDICINE, UNIVERSITY OF WISCONSIN, 

MADISON, VIS. 

(From the Department of Student Health, University of Wisconsin.) 

The now widely used tuberculin test combined with Roentgen 
ray study of the infected, by means of the fluoroscope and roentgeno- 
gram, has made possible early discovery of pulmonary tuberculosis 
in the apparently healthy. These individuals usually will admit 
no symptoms. The physical examination of the chest frequently 
reveals nothing pertinent, and the temperature and pulse are 
normal. The pulmonary lesion may however be pathologically 
active, therefore of potential danger and in need of treatment; or 
it may be healed and in this instance a period of enforced rest would 
mean only an unnecessary loss of the individual s time. I he prob- 
lem then of the early infiltration is to determine its status at once, 
i. c., is it pathologically active or is it healed/ _ 

In the past, recourse has usually been made to serial Roentgen 
ray films. Waiting for the roentgenogram to show change, is not 
without serious objections, for if progression must occur to detei- 
mine activity at the cost of further lung destruction, \aluable time 
has been lost by not having instituted treatment earlier, since 
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further extension necessitates a longer period of confinement. 
Extension furthermore makes the prognosis less favorable. 

Fortunately at our command are certain laboratory procedures 
which make possible determination of the probable course of the 
pathologic process before the roentgenogram shows its spread or 
retrogression. These laboratory procedures are the blood sedi- 
mentation test; repeated study of the total and differential blood 
count; and the examination of the morning fasting gastric contents 
for tubercle bacilli. This report will concern itself with the study 
of gastric contents. 

Methods. As part of the student health tuberculosis program, all students 
showing parenchymal pulmonary infiltration are requested to enter the 
University Infirmary for a 3-day period of observation and study. The 
temperature and pulse are recorded at 4-hour intervals. Total white 
and differential blood counts are done by a technician, especially trained 
in hematologic work; the blood sedimentation rate is determined. The 
morning fasting gastric contents are aspirated on 3 successive mornings. 
Usually from 10 to 15 cc. of gastric juice is obtainable. If nothing can be 
aspirated, 15 cc. of normal saline or water is placed in the stomach through 
the tube. After 15 minutes this fluid is again withdrawn. The stomach 
contents are sent to the laboratory where examinations are made by direct 
stained smears, cultures and guinea-pig inoculations. 

In the laboratory the specimen is centrifuged for 1 hour at 2000 r.p.m. 
The supernatant fluid is poured off and smears are made directly from the 
sediment and stained for acid-fast bacilli. The remainder of the sediment ' 
is thoroughly mixed with an equal quantity of 10% (by weight) sulphuric 
acid and allowed to stand for 45 minutes with occasional shaking. It is 
then neutralized with 8% potassium hydroxide using brom thymol blue as 
the indicator. After neutralization the specimen is again centrifuged, the 
supernatant fluid is poured away and the sediment is divided into two equal 
parts. One part is used for cultures and the other for guinea-pig inoculation. 
The cultures are made by inoculating each of 2 tubes of Holmes coagulated 
egg medium with 0.5 cc. of the sediment. The culture tubes are stoppered 
with corks and are incubated at 37° C. for 3 to 4 weeks. Occasionally 
positive cultures are obtained in a shorter time. The remaining half of the 
sediment is injected intraperitoneally into a guinea pig which is watched 
for a period of 6 weeks, at the end of which time it is killed and examined 
for gross evidence of tuberculosis. If gross lesions are found, the diagnosis 
of tuberculosis is confirmed by the presence of acid-fast bacilli in stained 
smears made either from an enlarged lymph node or the spleen. 

To prevent the possibility of outside contamination, the Rehfuss tube, 
syringe, and bottle used in obtaining the specimen are all sterilized by 
boiling. The reagent solutions are prepared with sterile distilled water, 
and sterile pipettes are used. It is very improbable that tuberculous 
infection of guinea pigs occurs in the animal rooms: The laboratory uses 
a large number of pigs each year to test the sterility of vaccines and the 
virulence of diphtheria organisms. On no occasion has tuberculosis been 
found in these pigs. Many pigs are. also used by the laboratory to deter- 
mine the presence of tubercle bacilli in urine. In no instance has tubercu- 
losis been found in the guinea pigs where tuberculosis of the genito-urinary 
tract was not present. The opinion is therefore held that contamination U 
not a factor in the high incidence of tubercle bacilli found in the cases 
presented. 

It is planned to aspirate a group of normal patients’ gastric contents, 
inoculate pigs, and note results. 
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Table 1. — Sputum and Gastric Content Study. 
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Results. In Table 1 the 30 cases presented have shown Roentgen 
ray changes subsequent to animal inoculation thus indicating patho- 
logic activity. All except Case 4 regarded themselves as well. 
This individual had a bizarre type of slowly resolving pneumonia, 
the etiology of which was finally determined by. finding tubercle 
bacilli in the gastric contents. Iiis subsequent course substantiated 
the diagnosis of tuberculous pneumonia. Of especial interest is 
Case 2 who had miliary tuberculosis of the lungs, bilateral tuber- 
culous epididymitis, and tuberculosis of the prostate and right 
testis. On no occasions were there constitutional symptoms. Treat- 
ment consisted of a bilateral epididymectomy, unilateral orchectomy 
and sanatorium care. It will be noted that in Case 10 though only 
1 acid-fast bacillus was seen by stain in 3 specimens, all 3 pigs 
showed tuberculosis following inoculation. It will be noted that 
only 7 of the 30 cases lost weight, while 18 showed a gain. 


Table 2.— Examination fob Tubercle Bacilli, Sputum vs. Gastric Contents. 

Gastric contents. 


Sputum +. Stain +. Culture +. PiK +. 

Lesion. 



No. 

% 

No. 

% 

No. 

% 

No. 

% 

Minimal (21) . 

0 

0 

0 

28.6 

8 

38.1 

15 

71.4 

Moderately advanced (7) . 

3 

42.9 

5 

71.4 

1* 

16.7 

7 

100.0 

Far advanced (1) 

0 

0 

0 

0 

0 

0 

1 

100.0 

Miliary (1) 

0 

0 

0 

0 

0 

0 

1 

100.0 

Total + the. (30) . . 

* 1 of 6 cases, 
t 9 of 29 cases. 

3 

10.0 

11 

36.7 

9t 

31.0 

24 

80.0 


In Table 2 the 30 cases are summarized. Only 3 (10%) were 
positive by sputum examination. Especially significant is the fact 
that though all the minimal cases (21) showed negative sputum 
examinations, 15 (71.4%) were positive by gastric aspiration and 
guinea-pig inoculations. That the absence of tubercle bacilli indi- 
cates a good prognosis is suggested by the course of the 6 minimal 
cases showing negative gastric studies. Five of these showed con- 
stant Roentgen ray retrogression from the time of their discovery. 
One showed slight progression before the institution of bed rest. 
Four have continued to attend the university and show clearing 
of the lesions. Three of these 4 have subminimal lesions. The 
fourth, though strongly advised to withdraw when first found to 
have minimal tuberculosis (maximum in amount), has shown marked 
retrogression of his infiltration. 

It will be noted that by culture fewer cases were found positive 
than by stain. The explanation lies in the fact that cultures are 
very frequently contaminated by yeasts and spore-forming bacteria 
found so constantly in the gastric contents. Because of this, 
examination in the future will be limited to study of the stain and 
guinea pig. - , 
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Neglected has been the use of gastric content examination as an 
important aid in determining when treatment may safely be ter- 
minated. With Roentgen ray study many cases of pathologically 
active pulmonary tuberculosis are found in the minimal or moder- 
ately advanced stage without the occurrence of symptoms or fever. 
Commonly, treatment of such cases either at home or in a sanator- 
ium is uneventful, and because of splendid progress, unwarranted 
permission to return to former activities is frequently given. In 
addition to repeated study of the total and differential blood counts, 
and the blood sedimentation rates, examination of the gastric con- 
tents may frequently reveal the persistence of tubercle bacilli. 
The necessity of further treatment is then obvious. On three occa- 
sions students have returned to school following months of treat- 
ment, with apparent improvement, but with bacilli still present in „ 
the gastric contents. In each case physical activity resulted in 
extension of the tuberculous process. It is only reasonable, there- 
fore, to insist as further evidence to support the assumption that 
the lesion is inactive, that the gastric contents be free of tubercle 
bacilli on repeated examinations. 

Summary. 1. The increasing use of the tuberculin test combined 
with Roentgen ray examination of the infected make manifest many 
cases of asymptomatic pulmonary tuberculosis. 

2. Laboratory procedures frequently make possible determina- 
tions of the status of the lesion before the roentgenogram shows a 
change. 

3. Tubercle bacilli were found in the gastric contents in 15 of 
21 (71.4%) minimal cases of pulmonary tuberculosis in which the 
sputum was negative. 

4. The absence of tubercle bacilli in the gastric contents suggests 
an inactive lesion, or if active that the prognosis is good. Retro- 
gression occurred in 5 of the 6 cases in this series without the insti- 
tution of treatment, other than increased hours of rest. 

Conclusion. The examination of the gastric contents for tubercle 
bacilli frequently gives positive evidence (71% in this series) that 
the minimal infiltration is pathologically active and in need of 
treatment. The procedure is of inestimable value in helping to 
determine, especially in the asymptomatic cases, how long active 
treatment should be continued. One of the criteria of a healed 
lesion is the repeated absence of tubercle bacilli in the gastric con- 
tents as indicated by guinea-pig inoculation. Strict adherence to 
this principle would result in fewer recurrences in the many patients 
with apparent, but not real cures. 

I wish to express my thanks and my appreciation to the staff of the State Labora- 
tory of Hygiene for their cooperation and assistance in carrying out this work. 
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PROTAMINE-INSULIN AND INFECTION.* f 

By II. E. Himwich, M.D., 

PROFESSOR OF PHYSIOLOGY AND PHARMACOLOGY, ALBANY MEDICAL COLLEGE, 

AND 

J. F. Fazekas 

RESEARCH ASSISTANT IN PHYSIOLOGY, ALBANY MEDICAL COLLEGE, 

ALBANY, N. Y. 

(From the Department of Physiology and Pharmacology, Albany Medical College.) 

Infection is a potent factor in diminishing thfe efficacy of standard 
insulin, for in diabetes complicated by infection, 13 the dosage of 
insulin may be doubled or trebled, and yet fail to cause adequate 
combustion of carbohydrate. Similarly, in non-diabetics with 
infection, standard insulin, whether endogenous or injected, no 
longer exerts its usual effects on carbohydrate metabolism. The 
role of protamine-insulin in infection has not yet been studied,- yet 
protamine-insulin, because of its prolonged action, will undoubtedly 
be widely used. It is therefore important to determine the effect 
of protamine-insulin during infection. 

In an attempt to study its efficacy in the absence of diabetes, 
it was administered to 3 series of non-diabetic subjects, the first 
series consisting of 6 patients with tuberculosis, the second of 6 
others with non-tuberculous infections, and the third of 4 indi- 
viduals not suffering from infection. In general, the management 
of the patients began at about noon with dinner. Nothing further 
was ingested until 4 P.M.; when blood was drawn for glucose de- 
termination, 5 and protamine-insulin was then administered. At 
4.30 the patient took supper and blood was collected at 8 P.M., 
midnight, and at 8 a.m. without any further ingestion of food. 

In the first series of patients with tuberculous infection 4 had far- 
advanced pulmonary tuberculosis, a fifth, tuberculous peritonitis, 
and the sixth, a combination of both. The results presented in 
Table 1 were obtained from a small girl of 9 years with tuberculous 
peritonitis. She received 15 units of protamine-insulin, a large dose 
for her weight of 44 pounds. Despite the relatively great dose, the 
effect of insulin was capable of reducing her blood sugar only to 
102 mg.%. Four of the remaining 5 patients of this series exhibited 
the phenomenon of insulin resistance. Table 1 also contains obser- 
vations on one of the control patients with arteriosclerosis, but 
without infection. His blood sugar fell to 57 mg.% by 8 A.M. 
This result is typical of the 3 other controls. 

* The results have been described in part in an address by H. E. Himwich before 
the Pediatric Section of the Medical Society of the County of Kings, New Y'ork, 
December, 1930. 

t The insulin used in this work was generously supplied by the Eli Lilly Com- 
pany, and contained added zinc. It might therefore, be called protamine-zinc- 
insulin. 
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Table 1.— Protamine-Insulin in Tuberculous Peritonitis and Control. 


Time. 

3:55 p.m. 
4:00 
' 4:30 
8:00 
12:00 
8:00 a.m. 


Diagnosis: 1. Arterio- 
sclerosis. 
Weight: 150 lbs. 

Blood sugar. 

mg- %• 


2. Tb. 
peritonitis. 

44 lbs. 
Blood sugar, 
mg. %. 


Temp. 


96 119 98. S 

— 15 units protamine-insulin — 


— Supper — 


. 84 

8S 

99. S 

. 69 

106 

100.0 

. 57 

102 

9S.6 


Table 2 presents the observations on a little girl 2 years old, 
weighing 29 pounds, with acute tonsillitis. She is one of the second 
series of 6 patients with non-tuberculous infection, and received 
4 units of protamine-insulin. Her blood sugar 18 hours later was 
109 mg. %, and her temperature was high throughout the observa- 
tions. However, a patient with carbuncle of the neck, and with no 
elevation of temperature, revealed a blood sugar of 101 mg.% 18 
hours after the injection of 10 units of protamine-insulin (Table 2). 
Nevertheless, the other patients with insulin resistance that we 
observed did have fevers. Their respective diagnoses were malaria, 
localized peritonitis, mastitis and ureteral calculus. 


Table 2.— Protamine-Insulin in Infection. 

Diagnosis: 3. Ac. tonsillitis. 4. Carbuncle (neck). 

Dosage: 4 units P.I. 10 units P.I. 

Weight: 29 lbs. 120 lbs. 


Time. 

Blood sugar, 
mg. %. 

Temp. 

Blood sugar, 
mg. %. 

Temp. 

3:55 P.M. 

... 94 

106.0 

124 

98.0 

8:00 . . 

. . . 121 

105.0 

172 

99.0 

12:00 . . 

... 134 

104.0 

109 

9S.0 

8:00 A.M. 

. . . 109 

99.0 

101 

9S.2 


In seeking controls without infection, a lad with a healing fracture 
of the tibia-fibula was examined who unexpectedly displayed 
insulin resistance. The observations were therefore to be repeated. 
The next day, however, he could no longer be called a normal con- 
trol, for his temperature was 10 1°. Thus the insulin resistance of 
the previous day could be imputed to a developing infection. 

The next experiment disclosed that hyperpyrexia, produced by 
diathermy, does not interfere with the hypoglycemic action of 
insulin. Standard ' insulin was used instead of protamine-insulin 
for two reasons: 1, protamine-insulin, as we have already shown, 
is not effective during infection, and 2, a more rapidly-acting insulin 
is required during the short 3-hour period of therapeutic diathermy. 
These results (Table 3) were obtained in an afebrile patient with 
chronic gonorrheal arthritis of the knee. The patient first had 
breakfast; hence the high initial blood sugar. Then he received 
5 units of standard insulin before being subjected to diathermy for 
3 hours. During this treatment, although his temperature was 
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raised to 104°, his blood sugar was reduced from 110 to 84 mg.%, 
a reduction which disappeared when the action of the standard 
insulin had ceased 3 hours later. The fall in blood sugar is signifi- 
cant, for diathermy of itself produces little, if any, change in blood 
sugar. 8 The result is similar to that of a control receiving the same 
dose of insulin, but not subjected to diathermy. From these 
observations we may conclude that infection, not fever, is the potent 
factor in the development of insulin resistance. 

Previous experiments of Corkill 3 and other workers with standard 
insulin- reveal that insulin resistance during infection is due largely 
to overactivity of the sympathetic nervous system and an excessive 
production of adrenalin. It remained to us to make similar studies 
with protamine-insulin. 


Table 3. — Diathermy and Standard Insulin. 


Control. 


Gon. arthritis 
patient. 



Blood sugar, 

Blood sugar, 


Time. 

mg. %. 

mg. %. 

Temp. 

7:40 A.M 

. . . 

— Breakfast — 


8:00 

. . . 97 

110 

99.2 

8:05 

— 5 units standard insulin — 

11:30 

. . . 81 

84 

104.0 

1:30 r.M 

. . . 132 

92 

101.0 

Table 4.-~-Adrenal Denervation 

and Insulin Resistance. Average Values. 


(Cat). 

Blood sugar, mg. 

%• 

Time, 



Toxin 

lire. 

Control. 

Toxin. 

denervation. 

0 

. . . 79 

131 

114 

3 

. . 31 

73 

91 

6 

. . 41 

75 

24 

9 

. . . SO 

93 

Died of 




hypoglycemia 

30 

. . • 

24 S 



In these experiments insulin resistance was developed in cats by 
the injection of 5 minimum lethal dose of diphtheria toxin* 18 hours 
before they received one-quarter unit of protamine-insulin per kilo. 
To exclude excitement the cats were narcotized with nembutal 
while blood samples were drawn. In the first column of Table 4, 
headed by the word “Control,” are the average values obtained 
from the 3 normal cats; in the second, marked “Toxin,” are the 
average values of the 3 cats that had received diphtheria toxin. 
The post-absorptive blood sugar at the beginning of the experiment 
is higher in the cats that had received diphtheria toxin, indicating 
the antagonism towards endogenous insulin. Furthermore, after 
the injection of protamine-insulin the level of blood sugar does not 

* To Dr. A. F. Coca, of the Lcderle Laboratories, and to Dr. H. W. Lyall, of the 
New York State Hygienic Laboratories, our thanks are due for supplying the diph- 
theria toxin used in these experiments. 
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fall to as low as a value in the animals that received the toxin, while 
the premortal rise brings -their blood sugar to the high level of 
248 mg. %. Additional experiments, however, were necessary to 
test the idea that the insulin resistance was due to overactivity of 
the sympathetic nervous system. For this purpose 2 animals were 
given diphtheria toxin after they had fully’’ recovered from an 
operation in which the right adrenal was removed and a splanch- 
nectomy performed on the left side to cut off the adrenal medulla 
from nervous stimulation. Both these animals succumbed to 
hypoglycemia. In the last column, are the results of one of these 
cats which disclose the mortal fall of blood sugar. Such an obser- 
vation, in which insulin resistance is eliminated with denervation 
of the adrenal gland, offers unequivocal support of the idea that the 
chief mechanism of the anatagonism is concerned with increased 
activity of the sympathetic nervous system, which favors glyco- 
genolysis and thus raises the level of blood sugar. 

Table 5. — Ergotartrate and Insulin Resistance. Protamine-Insulin J Unit 

per Ivilo (Dog). 

Blood sugnr, mg. %. 


Time, . Toxin 

hrs. Control. Toxin. Toxin. ergotartrate. 

0 102 8S 87 100 

11 .. .. 91 

2 ' ... .. .. 64 

6 70 96 S6 

9 102 86 93 


Ergotartrate prevents sympathetic activity. Unlike splanch- 
nectomy, this drug does not diminish the secretion of adrenalin; 
however, it interferes with the response to adrenalin after its 
liberation from the adrenal gland. A study of insulin resistance was 
therefore made on a dog injected with ergotartrate. Four results 
are found in Table 5: first, the control, the normal response to 
one-quarter unit of protamine-insulin per kilo body weight with 
sugar falling from 102 to 70 mg.% in 6 hours. In the second and 
third columns, marked "Toxin,” the reactions of the animal after 
receiving diphtheria toxin reveal definite resistance to the action of 
insulin, for the blood sugar rises. That this resistance is due to 
overactivitv of the sympathetic nerves was demonstrated by the 
injection of ergotartrate. When ergotartrate was injected in a dose 
of 1 mg., repeated in 1{, hours, the usual response to insulin returned 
(last column). Even in the profound toxemia of diphtheria, prota- 
mine-insulin regains its potency when the sympathetic response is 

inhibited. , 

Insulin resistance docs not appear to be due to the presence ot 
antibodies, for antitoxin creates no insulin resistance. In Table G 
are seen the effects of the injection of protamine-insulin in n < e- 
pancreatized dog receiving 330 antitoxin units. Insulin successfully 
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lowers blood sugar from 282 mg.% to 148 mg.% in 6 hours., and to 
129 mg.% in 8 hours. Similarly, an injection of completely neu- 
tralized toxin-antitoxin mixture in no way interferes with the action 
of insulin. These results emphasize that with the neutralization of 
$he toxin, preventing the stimulation of the sympathetic nervous 
system, insulin sensitivity returns. 

Table 6. — Hypoglycemic Effect of Protamine-Insulin After Injection of 
Antitoxin in Depancreatized Dog. 

(5 units protamine-insulin.) 


Blood sugar. Blood sugar. 

Time, hrs. mg.%. mg.-%. 

0 282 208 

Antitoxin Toxin- 
antitoxin 

6 148 122 

8 129 100 


Cannon 1 has advanced the conception that adrenalin and the 
sympathetic nervous system mobilize the resources of the body in 
an emergency. For the organism to increase the level of the blood 
sugar in a non-diabetic condition affords a readily available source 
of energy to the body. This mobilization of carbohydrate, however, 
occurring in response to the emergency of an infection developing 
during diabetes is no longer beneficial because it intensifies the 
diabetic condition. Thus this ordinarily defensive reflex mechanism, 
becomes injurious in the special condition of diabetes. 

Adrenalin is not the only antagonist of insulin. The grave effects 
on the course of diabetes of an intercurrent hyperthyroidism are 
well known, and there is ample evidence indicating increased activity 
of the thyroid gland during infection. 9 The synergistic effects of 
the secretions of the thyroid and adrenal medulla are apparent in 
every case of hyperthyroidism which displays signs of hyperactivity 
of the sympathetic nervous system. Most important in this con- 
nection is the high level of blood sugar occurring so frequently in 
Graves’ disease. In regard to effects on carbohydrate metabolism, 
thyroid therefore acts synergistically with adrenalin. 

At least one other gland is important in the study of insulin 
resistance, namely, the anterior pituitary. As a result of the work 
of Houssav 6 and others, it is now held that the anterior pituitary 
gland contains a hormone which raises blood sugar. With increased 
secretion of the anterior pituitary gland insulin resistance should 
therefore develop. Whether one accepts Hie point of view of 
Corkill, Marks and White,* that the hormone of the anterior pitui- 
tary gland and adrenal medulla are synergistic in mobilizing liver 
glycogen, or that of Lucke, Heydemann and Hahndel 11 that the 
anterior pituitary functions via the adrenal medulla, it is apparent 
that both glands may act together to counteract the effect of insulin 
on blood sugar. 



350 HIMWICH, FAZEKAS: PROTAMINE-INSULIN AND INFECTION 

A review of the literature reveals that the diphtheria toxin 
exerts a direct necrobiotic effect on the islands of Langerhans 14 and 
the cells of the liver. 15 Moreover, the possibility exists that insulin 
is destroyed as a result of infection. 7 'Nevertheless, the chief factor 
in insulin resistance is hormonal antagonism. This conception is 
presented in diagrammatic form (Fig. 1). Physiologically, the 
brain may send impulses by way of the splanchnic nerves to the 
adrenal medulla, there to excite the secretion of adrenalin which, 



in its turn, causes a breakdown of liver glycogen, and therefore an 
increase of blood sugar. The thyroid gland acts synergistic-ally 
with the adrenal, as does the anterior pituitary, either directly or 
by way of the thyroid and adrenal cortex. 10 which may also influence 
carbohydrate metabolism. During infection the adrenal gland, the 
thyroid and anterior pituitary glands are all stimulated directly by 
the toxin. In a similar manner, as a result of the direct excitation 
bv the toxin, cerebral activity may be increased and additional 
impulses sent to the adrenal gland by way of the splanchnic nerves 
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thus originating in the central nervous system a reflex resistance to 
the action of insulin. - 

Once set into operation it is difficult to inactivate the mechanism 
of insulin resistance. Ergotartrate is not advisedly employed. 
Although its successful therapeutic use has been reported, the 
dosage must be relatively large and therefore is not safe . 3 Denerva- 
tion of the adrenal gland is not to be considered for several reasons 
which need not be discussed at this time. If signs of thyroid over- 
activity are present, the condition may be treated according to the 
accepted methods for the management of hyperthyroidism. It has 
been reported 12 that insulin resistance has been diminished by sub- 
jecting the anterior pituitary gland to radiation. However, this 
field is still largely experimental. 

Since the hormonal response to infection cannot be controlled, 
it is preferable to go to the root of the trouble and combat the 
infection directly. In any case of insulin resistance a thorough 
search for the etiologic cause must be made in order to eradicate it. 
If this can be done surgically, there should be no procrastination. 
When surgical intervention is impossible or a general infection 
develops we have recourse only to increased insulin dosage, to be 
given more frequently . 2 Standard insulin may be preferable here 
because its more intense action is desirable in attempting to over- 
come insulin resistance. Furthermore, the administration of large 
doses of protamine-insulin is dangerous. Due to the prolonged 
activity of protamine-insulin it is possible that with improvement 
of the patient’s condition a sudden decrease in insulin resistance 
may leave in the patient excessive amounts of active protamine- 
insulin. 

Summary. Resistance is developed against protamine-insulin in 
non-diabetic patients with infection. The effect of the disease, 
in stimulating the endocrine glands and the nervous system, results 
in a rise in blood sugar, counteracting the effects of insulin whether 
endogenous or injected. It is suggested that standard insulin, with 
its more intense and rapid action, is preferable to protamine-insulin 
in cases of acute infection. 

Wo are grateful to the/ Staffs of the Medical, Surgical, Tuberculosis, Pediatric 
and Pathologic Services of the Albany Hospital for assisting us wholeheartedly in 
this study. 
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ARTERIAL HYPERTENSION. 

The Site and Significance of the High Chloride Content 

of the Blood. 


By Frank L. Apperly, M.A., D.Sc., M.D., 
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AND 
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(From the Department of Pathology. Medical College of Virginia.) 

It has long been known that the chloride content of the blood of 
patients suffering from essential arterial hypertension is usually 
increased; but, so far as we are aware, the site of the increased 
chloride and its significance are unknown. ' Our work is an attempt 
to throw some light on these problems. 


Methods. A. Chloride and C0 2 Capacity of Plasma and Red Cells. 
Blood was drawn from the median-basilic vein without stasis into a 30 cc. 
Record syringe containing sufficient potassium oxalate as anticoagulant, 
from 3 series of fasting individuals: (a) 103 young healthy subjects, in- 
cluding 5 women; ( b ) 13 elderly people with normal blood pressure, mostly 
women, as controls, and (c) 48 patients who, on repeated examinations had 
marked arterial hypertension, of whom 40 were women. All individuals 
with signs of renal disease, as indicated by albuminuria or MacLcan’s 
urea concentration test, were rejected. The elderly control group was 
included in order to determine whether the difference of age between 
groups (a) and (c) was a factor in the causation of their .blood-chemistry 
differences. 

The whole blood was then brought into equilibrium with alveolar air by 
the method described by Van Slyke. lla A portion was next transferred 
under oil, without loss of C0 2 , to a centrifuge tube, centrifuged for 11 hours 
and the plasma separated. The following were then determined : 

1. The chloride content of both whole blood and plasma (methods of 
Myers and Short 3 and of Van Slj'ke" 6 ). 

2. The CCh-combining power of both whole blood and plasma. 1 ' 0 

3. The relative volumes of corpuscles and plasma in the whole blood. 
(Hematocrit. Evans 1 ). 

4. The CO.-combining capacity and chloride content per 100 cc. of red 
cells (by calculation from 1, 2, and 3). 

When we had sufficient blood, all estimations were made in duplicate. 


This applies to the great majority of our figures. 

Each red cell volume figure is the average of 4 determinations. We are 
aware of the difficulties in determining the true red cell volume% lw any 
hematocrit method, as has been well shown bj' Ponder and Saslow. 9 Since 
however, their more accurate method requires 35 cc. of blood in addition 
to that required for chloride and CO : concentrations, it was obviously 
undesirable to use this method with human subjects. Wc were more 
concerned with showing comparative changes in the blood of each subject 
at. various times, -and as wc used the same method for all (1000 revs, per 
min for H hours, in uniform bore hematocrit tubes) we feel, ns inflect 
these authors state, that the hematocrit method is valuable for the de- 
termination of relative changes in ceil volumes. 
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Another source of difficulty is the inaccuracy of many of the methods of 
chloride estimation in use. This has been well shown by Greenwald and 
Gross' comparison of methods. 5 We therefore used two methods, viz.: 
that of Myers and Short 8 and that of Van Slyke,” 8 in both our normal and 
hypertension groups, and, although the figures given by each differ, the 
differences brought out by each method between normal people and hyper- 
tension patients were found to be of the same kind (Fig. 1). 



Eig. 1. — The distribution of chlorides in plasma (Cl) p , whole blood, (Cl)w B-> 
aud red cells, (Cl) c , in people with normal and with high blood pressure. The 
abscissro represent the numbers of individuals with the chloride concentrations 
indicated in the ordinates. The different results given by the two methods of chlo- 
ride estimation, viz., Myers and Short, and Van Slyke, are also shown. Note the 
marked rise in red cell chloride in high blood-pressure patients. The figures near 
each group indicate the number of individuals in that group. 


Lest it be objected that the addition of oxalate to the blood might alter 
the distribution of ions between plasma and red cells, we would point out 
that Van Slyke ll « has shown that, as regards the distribution of CO : , prac- 
tically no alteration takes place, whereas our own experiments showed that 
the addition of oxalate had no effect on the distribution of chloride (within 
1 %) compared with that in defibrinated blood. 

B. Erythrocyte Yohmc-index and Blood pH. For this study we used a 
second group of patients, employing the microtechnique of Shock and 
Hastings, 10 but with the exception that, instead of using finger-prick blood 
and oxalate, we drew 3 cc. blood from the median-basilic vein without 
stasis into an oiled syringe, defibrinated with mercury (Eisenmann method*) 
and used the blood for hematocrit (3000 r.p.m. for 1 hour) and pH studies. 

Blood counts were made by an experienced technician, the average of 
two counts checking within 0.5 being taken. After counts made on 
defibrinated blood and on a fraction of blood oxalatcd according to the 
method of Heller and Paul 7 were found to be identical on 10 occasions, 

YOt.. 191, NO, 3. — SEPTEMBER, 3937 13 


Number of Cases 
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we confined ourselves to the latter method. From the above data the 
erythrocyte volume-index was calculated by the method of Haden.« 
Results. Our results show: (Table 1). 


Table 1. — Average Blood Values. 


Plasma Cl (as mg. NaCl) 

Red cell Cl (as mg. NaCl) .... 

Plasma CO» (as vol. %) 

Red cell COs (as vol. %) 

Plasma total anions (A) p (as N solution) 
Red cell total anions (A) c 

Normal group. 

581.0 

325.0 

77.9 

54.0 

0. 1350 N - 
O.OS05 

Hypertension group. 

585.0 

373.0 

73.3 

51.5 

0. 1.332 N 
O.0S7O 

— H 

0.5G 

0.03 

— Hi 

0.09 

0.70 

Eo,io ®; 

0.00 

0.G5 

Red cell vol. % 

Blood pH 

Volume index (red cells) 

49.0 

7.34 

1.015 

4G.7 
. 7.34 

1.00S 


1. The chloride content of the plasma in people with hypertension 
is practically the same as, or slightly higher than, that in normal 
people. In red cells, however, the chloride content per 100 cc. is 
raised considerably, on the average by 14% (Van Slyke’s method) 
and 18% (Myers and Short’s method). Fig. 1, however, shows 
that there is some overlapping of the normal and hypertension 
groups as regards red cell chloride, i. c., people with high blood 
pressure do not necessarily have red cell chloride higher than may be 
found in normal people. 

2. The C0 2 capacity of both plasma and red cells falls by a few 
volumes per cent, though again, as with the chlorides, the normal 
and hypertension groups overlap. 

3. When the results above are calculated as the sum of the chloride 
and bicarbonate ions and plotted in terms of normality, the plasma 
values found for our group of normal young people is 0.1350 N 
(which is identical with that found by Atchley, Loeb, Benedict and 
Palmer 1 ), while in our hvpertension group the value is slightly less, 
0.1332 N. 

4. When from these results we calculate the ratio of chloride 
(or C0 2 , or total anions) in the red cells to chloride (or CO ; or total 
anions) in the plasma, we find that the ratios in the hypertension 
group are increased in value. 

5. The average red cell volume per 100 cc. blood in our hyper- 
tension group was 40.7, a figure usually regarded ns normal, though 
slightly less than that found in our normal student group. 

G. There were no significant differences between the normal and 
hypertension groups as regards blood pi I or erythrocyte volume- 
index. Thus in our normal group the pi I and volume-index average." 
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were 7.34 and 1.015 respectively (with ranges of 7.29 to 7.39 and 
0.917 to 1.057 respectively), while in the hypertension group the 
averages were for pH 7.34 and for volume-index 1.008 (with ranges 
of 7.28 to 7.50 and 0.849 to 1.160 respectively). (Table 1 and 


Fig. 2.) 
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Fig. 2. — A comparison between two groups, (a) 30 normal students, and (6) 
31 patients with arterial hypertension, as regards blood pH and volume index of 
red cells. Abscissas represent numbers of individuals having the pH and volume 
index shown. 


The Significance of These Kesults. The laws relating to the distri- 
bution of ions have recently been summarized by Van Slyke. llc 
One is to the effect that the ratio of chloride concentration in the 
cells to chloride concentration in plasma, is equal to the ratio of the 
bicarbonate concentration in the cells to the bicarbonate concen- 
tration in the plasma, which is in turn equal to the ratio of the 
concentration of anions in the cell to those in the plasma, and again 
to the ratio of the hydrogen-ion concentration in the plasma to the 
hydrogen-ion concentration in the cells. The numerical value of 
this ratio is determined by the concentration of base-binding 
hemoglobin in the cell. 

This law may be expressed thus: 


[CF]c 

[Cl'Jp 


[HCO.i']c 


[A']c 

(A'jp 


fH]p [HV]c 

{HJc 2{A'!p 


[HCOVJp 

•(The use of the brackets is to indicate concentration of ions) 


(Formula I) 


In actual practice, however, this law is not strictly true. It has 
been found for instance, in defibrinated horse’s blood, on which 
these laws were first worked out, that actually 

[Cl'] c = [HCO /]c 

[Cl']p [HCOsJp 

Van Slvke and his colleagues have further shown that the values of 
the ratios in Formula I rise or fall with increasing or diminishing 
Il-ion concentration of the blood. This at once suggested that the 

rise in the ratio in our hypertension group might be the result 

of acidemia. This suggestion is supported by the recently published 
work of Doles 2 who claims to have found an increase in the volume 
of the individual erythrocytes (Volume Index) in arterial hyper- 
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tension, an increase which he asserts is directly proportional to the 
systolic pressure. Now it is well known th'at increase of volume 
index can be brought about by raising the H-ion concentration of 
blood, when both water and chlorides pass from the plasma into the 
red cells (Hamburger ’s phenomenon). Against the acidemia theory, 

however, was the fact that the ratio was not increased 

in our hypertension group. Our later studies, showing no change 
in bloods pH and volume index, finally disposed of the acidemia 
hypothesis. 

There are, however, other suggestions which have been put for- 
ward to explain the high cell chloride in arterial hypertension. 
Some of these are now being investigated. 

Summary. In a study to determine the site of increased blood 
chloride in patients with arterial hypertension, and if possible its 
significance, it was found: 

1. The increased blood chloride is wholly confined to the red cells. 

2. This increased cell chloride is not the result of acidemia, 
since pH and erythrocytic volume-index showed no significant 
deviations from the normal. 
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Comparatively few electrocardiographic studies of the dying 
human heart are recorded in the literature. In 1 033, J lanson and co- 
workers 4 collected 70 cases in which such studies had been made, 
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and added 25 cases of their own, making a total of 95. No other 
important additions have been made since then. 

Many of the previously reported cases do not contain sufficient 
detail because the observations were made for very short periods 
before death. Changes that might have occurred before or after 
clinical death were therefore missed. 

This paper covers electrocardiographic changes occurring at 
death in a series of 20 cases, in 6 of whom autopsies had been 
obtained. In many cases tracings were started several hours, before 
expected death and continued from time to time after clinical death 
occurred. Some had tracings from days or weeks before, for com- 
parison. 

The purpose of this report is to add to the data collected by 
previous writers on the nature and mode of cessation of cardiac 
activity. It contains certain facts which might be used in the meager 
beginnings so far made to solve the mystery of life and death. 

Case Reports. Case 1 .— J. H., female, aged 70, died May 31, 1933. 
The postmortem findings were pneumococcus meningitis, bilateral broncho- 
pneumonia, and acute tracheobronchitis. The heart weighed 335 gm.; 
myocardium was brown in color; mitral and aortic valves were slightly 
thickened; and there was slight shortening of the chords; tendinefe. The 
coronary arteries were patent throughout and showed some yellowish 
intimal patches. Microscopically, there was marked fibrosis of the myo- 
cardium. 

The electrocardiogram (Fig. II-A) 2 days before death shows a rate of 
about 122, regular sinus rhythm. Conduction normal. There is left axis 
deviation. The P wave is notched in the first, and diphasic in the third 
lead. Q-R-S slightly slurred in the second and third leads. Twenty-five 
minutes before death (B) there is nodal rhythm, rate 80. The Q-R-S 
complex is of lower voltage, slurred, S-T segment rounded and T wave 
negative. Twenty minutes before death (C) the rate is about 60; T wave 
is diphasic. Fifteen minutes before death (D) the rate is about 58, S wave 
is larger, the S-T segment is rounded and depressed and the T wave is 
diphasic. Ten minutes before death (E), there is shortening and slurring 
of the R wave, disappearance of the S wave, a high R-T take-off with 
positive T wave. There appears to be a wave on the R-T segment which 
might be of auricular origin. Five minutes before death (F) diphasic 
waves appear at the rate of about 52 per minute, preceded by fine, almost 
isoelectric vibrations which might be a part of the Q-R-S complexes. 
Three minutes before death (G) ventricular fibrillation appears. Three 
minutes after clinical death (H) there is cardiac standstill, with an occasional 
monophasic impulse, which appeared for about 2 minutes. 

Case 2.— R. G., female, aged 43, died January 27, 1936, of lobar pneu- 
monia. On postmortem the heart was found to weigh 250 gm. There 
were no gross or microscopic abnormalities except for an occasional athero- 
sclerotic plaque in the coronary arteries. 

The electrocardiogram at 10.15 A.sr., 4 hours before death (Fig. III-A) 
shows regular sinus rhythm with a rate varying between 117 and 153 per 
minute. The R-T segment in the first and second leads is slightly depressed 
and rounded and slightly elevated in the third lead. At 2.07 p.m., 2 minutes 
before death (B), the rate is 75 per minute. The P wave is of low voltage 
in the first lead, negative in the second, and diphasic in the third. The 
axis is rotated to the left and the T waves are of higher voltage. At 2.10 
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p.m. (C), 1 minute after clinical death, monophasic ventricular waves take 
the place of the normal complexes and this continued for about 2 minutes 
when the heart stopped. ’ 

Case 3.— M. G., female, aged 65, died January 10, 1936. The post- 
mortem findings were cerebral hemorrhage, bronchopneumonia, diaphrag- 
matic hernia, and general arteriosclerosis. The heart was grossly normal, 
but microscopically, the mjmeardial fibers showed marked fragmentation, 
many brown pigment granules deposited at the poles of the nuclei, marked 
atherosclerosis of the small coronary brandies, with almost complete 
obliteration of some of the lumina. 

An electrocardiogram (Fig. IX-A) obtained at 4.55 p.m., about 9 hours 
before death, shows regular sinus rhythm, left axis deviation and low 
voltage T waves in all leads. The Q-R-S complexes are notched in the 
second lead. At 11.30 p.m., 2 hours before death (B), Q-R-S is of slightly 
voltage. At 1.40 a.m. (C), 3 minutes after clinical death, and continuing for 
10 minutes, an occasional auricular impulse is seen and the ventricular 
impulses appear independently, at a rate of about 45 per minute. They are 
of lower voltage and have high R-T segments. 

Case 4. — A. D., female, aged 60, died October 17, 1935. The post- 
mortem findings were cerebral thrombosis, subarachnoid hemorrhage and 
generalized arteriosclerosis. The heart weighed 310 gm.; mitral, tricuspid 
and aortic valves were moderate]}'- thickened. At the origin of the left 
descending coronary artery there was marked sclerosis and calcification, 
the lumen was patent in the proximal 2 cm., but narrowed down to a mere 
slit lower down. The right branch was patent throughout and there were 
atheromatous patches present in the intima. The microscopic findings were 
marked sclerosis of the small coronary branches with fibrosis of the myo- 
cardium. 


The electrocardiogram (Fig. X) for a period of 1 hour after clinical death 
showed an occasional interruption of cardiac standstill by a supraventricular 
impulse. 

Case 5.—D. S., male, aged 5S, was admitted on several occasions because 
of hematemesis. He died December 20, 1935, after a massive hemorrhage. 
The postmortem findings were hepar lobatum, esophageal varices, spleno- 
megaly with thrombosis of the splenic vein. The heart weighed 300 gm. 
The wall of the right ventricle was 0.5 cm. thick, left ventricle 1.5 cm. 
The mitral valve was moderately thickened; the aorta showed marked tree 
barking. Microscopically, there was diffuse fibrosis of the myocardium and 
some brown atrophy. 

The electrocardiogram (Fig. XVI-A) obtained 35 minutes before death, 
with patient unconscious and pulse hardly perceptible, shows regular sinus 
rhythm, rate about 129. The conduction time is normal. Five minutes 
before death (B), the complexes arc of lower voltage. After clinical death 
(C), marked sinus bradycardia is noted with an occasional auricular pre- 
mature contraction. The rate is variable, being at times as low as 15 per 
minute. The P-R conduction time is shortened from the previous 0.14 
seconds to 0.10 seconds. There is thickening and widening of the S wave. 

Case 6.— P. P., a female, aged 36, admitted January 24, 1936, and died 
within a few hours after admission. The postmortem findings were general- 
ized arteriosclerosis, and massive cerebral hemorrhage. The heart weighed 
450 gm., the apex was blunt. The auricles were thin-walled; valves normal ; 
the right ventricle measured 0.5 cm. in thickness with flattening of the 
musculi cam®; the left ventricle measured 2 cm. in thickness, the muscula- 
ture being slightly flattened. The coronary arteries showed minimal 
atheromatosis. Microscopically, there was diffuse fibrods of the myo- 
cardium with brown atrophy and some fragmentation. 

An electrocardiogram (Fig. XVII) obtained 10 minutes before death 
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shows marked sinus bradycardia and arrhythmia, with a rate varying be- 
tween 25 and 63. The P-R conduction time is 0.14 to 0.18 seconds and the 
Q-R-S interval time is 0.08 seconds. There is a tendency towards right 
axis deviation with diphasic T waves arising abruptly from the Q-R-S 
complexes. 

Table 1. — Summary of the Other 14 Cases. 


Case. Sex. Age. 

7 F 10 
(Fig. 1) 


Diagnosis. 

Acute peritonitis fol- 
lowing operation for 
chronic appendicitis 


S M 59 
(Fig. 4) 


Atrophic cirrhosis of 
liver 


9 M 19 
(Fig. 5) 


Lobar pneumonia, 
Type II 


10 F 40 
(Fig. G) 


Metastatic malignancy 
with possible meta- 
stasis to heart 


11 M 

44 

(Fig. 7) 


12 M 

59 

(Fig. S) 



13 

M 05 

(Fig. 

ID 

14 

F 20 

(Fig. 

12) 


Postoperative thyroid 
crisis 

Coronary thrombosis 


Bleeding gastric ulcer 


Ruptured ectopic preg- 
nancy 


Progressive electrocardiographic changes. 

(A) Right axis deviation, nodal rhythm ; 

(B) frequent ectopic ventricular im- 
pulses; (C) only ectopic impulses 
seen, T waves of lower amplitude; 
(D) changing of impulse focus; tri- 
phasic T waves; cardiac standstill 
followed. 

(A) Regular sinus rhythm, left axis de- 
viation; ( B ) lower voltage complexes; 

(C) auricular activity disappears; 

(D) multi-foci ventricular complexes; 
transient ventricular fibrillation 
(C, D) 

(A) Regular sinus rhythm, rate 144; 
( B ) complete A-V dissociation, 
supraventricular and ectopic ven- 
tricular complexes; (C) cardiac stand- 
still for 30 seconds; (Z>) nodal prema- 
ture contractions, occasional auricu- 
lar and ventricular ectopic impulses; 

( E) cardiac standstill, occasional ec- 
topic ventricular impulse. 

(A) Regular sinus rhythm, rate 150, 
Q-R-S low voltage, notched; ( B ) 
sinus arrhythmia, rate 57, changing 
Q-R-S', (C) occasional auricular im- 
pulse, supraventricular impulses, 
rate 33, higher voltage, rate 27; (D) 
low voltage complexes, slurred, no 
P waves. 

Complete cardiac standstill, interrupted 
occasionally by multifocal ectopic 
ventricular impulses. 

(A) Transient ventricular fibrillation, 
cardiac standstill, ectopic supraven- 
tricular impulses, sinus rhythm, R~T 
segment elevated and notched; (J3) 
prolonged cardiac standstill, ectopic 
impulses resembling ventricular fib- 
rillation. 

(A) Regular sinus rhythm, right axis 
deviation, low voltage Q-R-S', ( B ) 
axis shift to left, low T wave; (C) 
rate 41, P-R 0.4 seconds, left axis 
deviation, diphasic T wave, pro- 
longed S-T segment. 

(A) Pre-opcratively-regular sinus rhy- 
thm; (B) R wave higher, slurred, 
S-T depressed; (C) Q-R-S higher, 
well developed .S wave; (D) S wave 
notched: (F) complete A— V dissocia- 
tion, auricular rate 50, ventricular 
24-2S; (F) sinus bradycardia, ven- 
tricular premature contractions; (G) 
coarse ventricular fibrillation, short 
periods ventricular standstill. 
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Table 1.— Summary or the Other 14 Cases— Continued. 


Case. Sex. Age. 

15 F 39 
(Fig. 13) 


Diagnosis. 

Mitral lesion, transient 
auricular fibrillation. 
Cerebral embolus 


1G M 
(Fig. 14) 


60 Cerebral thrombosis; 

hypostatic pneumo- 
nia 


17 F G9 Cerebral hemorrhage 
(Fig. 15) 


IS M 23 
(Fig. IS) 


19 M 32 
(Fig. 19) 


Rheumatic, mitral, and 
aortic lesions; auric- 
ular fibrillation; de- 
compensation. 

Rheumatic, mitral, and 
aortic lesions; auric- 
ular fibrillation, con- 
gestive failure 


20 M 
(Fig. 20) 


3S Attacks of syncope, 
convulsions; diagno- 
sis not established 


Progressive electrocardiographic changes. 

(A) Auricular fibrillation, ventricular 
rate ISO, right axis deviation; ( B ) 
ventricular rate 136-15S, intraven- 
tricular conduction time prolonged 
to 0.13 seconds; (C) bizarre ventricu- 
lar complexes, 50-70 per minute. 

(A) Regular sinus rhythm, Q-R-S low 
voltage, slurred, left axis deviation, 
Q III; (B) intraventricular conduc- 
tion time 0.12 second; (O sinus 
arrhythmia, Q-R-S increased in 
amplitude, S III 

(A) regular sinus rhythm, left bundle 
blanch block; (71) complete A-F dis- 
sociation; (C) auricular activity has 
ceased; (D) cardiac standstill inter- 
rupted by ventricular prematurity, 
progressive, changes in T wave; (D 
and E). 

Complete cardiac standstill, inter- 
rupted by short periods of ventricu- 
lar fibrillation. 

(A) Auricular fibrillation, ventricular 
rate 120; (B) rate 32, Q-R-S 

changed; (C) delayed intraventricu- 
lar conduction time; (D) occasional 
bigeminal rhythm; (E, F ) slowed 
ventricular rate; (G, II, I , ./) progres- 
sive changes in the complexes; (A') 
cardiac standstill interrupted by 
premature contraction. 

Fine ventricular fibrillation, interrupted 
by periods of multifocal ventricular 
paroxysmal tachycardia. 


Summary of the Electrocardiographic Changes. Due to 
the great variety and rapidly shifting nature of the electrocardio- 
graphic changes, only the gross findings may be summarized. 
In the early records, S cases presented sinus tachycardia and 2 
auricular fibrillation. The latter existed for many days before and 
cannot be considered one of the changes occurring in the process of 
death. This corroborates the findings of Willius, 14 Hanson and his 
coworkers, 4 Ivahn and Goldstein 8 and Robinson. 11 Carter 3 claims 
that this disturbance does occur ns a death phenomenon, but docs 
not give any case reports. 

Progressive sinus slowing occurred in S cases. Sinoaurieulnr 
standstill followed. Ectopic impulses assumed the leadership of 
cardiac activity in many cases. Six developed nodal rhythm, 3 a 
single-focus ectopic ventricular rhythm, and several, multifocal 
ventricular impulses. In all these, the impulses produced a ventricu- 
lar bradycardia at the same time that the auricles were cither at a 
standstill or showed only occasional activity. In 1 case, there was a 
return from nodal rhythm and bradycardia to sinus bradycardia 
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and back again. Two showed an occasional return of auricular 
activity. Two others developed changes in the configuration of the 
P wave, with its ultimate disappearance. Two cases developed 
partial, and 3 complete auriculoventricular block. In Hanson’s 
series, 7 cases out of 25, and in Willius’, 4 out of 6, showed auticulo- 
ventricular block in various degrees. Two developed marked sinus 
arrhythmia. There were no instances of auricular flutter, although 
Willius claims to have observed 1 case in his series. Eight showed 



Fig. 1. — (Case 7.) A, thiee standard leads 10 minutes before death; B and C, the 
second lead 5 and 1 minute before death, respectively; £>, immediately after clinical 
death. 

Fig. 2. — .4, 2 days before death; B, C, D, E, F and G, Lead I, 25, 20, 15, 10, 5 
and 3 minutes before death, icspcctively; II, 3 minutes after clinical death. 

,Fig. 3. — A, 4 hours bcfoie; B, 3 minutes before and, C, 1 minute after clinical 
death. 


complete cardiac standstill for variable periods, interrupted from 
time to time by ectopic ventricular impulses in 3, by ventricular 
fibrillation in 3, and by multifocal impulses with periods of ventricular 
paroxysmal tachycardia in I case. 

Of intraventricular disturbances may be mentioned gradual 
changes in the Q-R-S complexes in 9 cases: diminished voltage in 
some, increased voltage in others, shifting of the electrical axis from 
right to left, shortening and marked widening with slurring and 
notching of the *S wave or increased voltage of the S wave. Marked 
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progressive changes in the Ii-T and S-T components occurred in 
0 cases. These consisted of rounding, depression, elevation, very 
high takeoff, prolongation, notching, shortening, widening and 
thickening. In 7 cases the T component also underwent definite 
changes, becoming isoelectric, diphasic, changing from a negative 
to a positive phase, increase in voltage, or taking an abrupt rise 
from the Q-R-S component. 



I'lo. 4. — (Case S.) .4, three leads, 90 minutes before death; B, three leads, 40 

minutes before death; C, Leads I and III, 5 minutes before death; D, Leads I and 
III, immediately after death. 

Fig. 5 — (Case 9.) -4, three leads, several hours befoie death; B, three lends, 

15 minutes before death; C, cardiac standstill, lnstinp 30 seconds, 10 minutes befoie 
, death: D, soon after standstill; E, after clinical death. 

Fig. 6. — (Case 10.) A, B and C, 45, 15 and 5 minutes before death, respectively; 
D, after patient stopped breathinp. 

Four cases showed a rapid development of bundle branch block. 
In 7 eases, ventricular fibrillation occurred, either as a terminal 
event or for very short periods, interrupted by cardiac standstill 
or other disturbances. Ilanson found this disturbance in 10 of 25, 
Willius in -1 of 6, and Kahn in 2 of 7 cases. In Turner’s seric> ,s 
the incidence was 20% in 15 cases collected from the literature. 

In several of our cases electrocardiographic changes occurred as 
long as 1 hour after clinical death. Similar observations were made 
* bv Turner, n Iloesslin, 7 Robinson, 11 Ilnsenfeld 5 and in experimental 
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animals by Bruns . 1 There were ectopic ventricular contractions, 
monopliasic impulses, an occasional auricular or supraventricular 
impulse, bizarre complexes and sinus bradycardia. Ventricular 
fibrillation at times superseded the above. 

Discussion. In times past there was a question of what part of 
the heart stops beating first at death. Koch 9 believed that the region 
of the coronary sinus, and Hering 6 that the sino-a’uricular node, was 
the last to die. G. C. Robinson showed that there was no constant 
area in the human heart that dies last. 



Fig. 7. — (Case II.) Five to 15 minutes after clinical death. 

Fig. S.— (Case 12.) A, three leads, 2 minutes before death; B, Lead I, 10 minutes 
after death. 

Fig. 9. — A, three leads. 9 hours before death; B, three leads, 2 hours hefore death; 
C, Lead I, 10 minutes after death. 

Fig. 10. — One hour after death. 


That contraction of the heart takes place concomitantly with 
electrical phenomena was established experimentally by Einthoven 
and Hugenholtz , 3 who contradicted the statement of Mines and 
Novons 10 that electrical manifestations are recorded experimentally 
long after muscular contraction can be recorded. Einthoven and 
Hugenholtz showed this to be due to the use of an insensitive 
apparatus for registering mechanical beats. 

Appreciation of this fact is valuable in interpreting the significance 
of the electrocardiographic manifestations before and after death. 
Ilasenfeld's idea that electrocardiographic changes after clinical 
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death are caused by “possibility of hidden life” and that contraction 
of the heart is not the only cause of electrocardiographic phenomena 
requires elucidation and proof. There is one concrete factor besides 
contraction that may be associated with electrocardiographic mani- 
festations, and that is “the current of injury.” This factor might 
play some part in producing some of the bizarre, monophasic waves. 

This study confirms the belief that death of the entire body or 
even special organs does not occur simultaneously. After clinical 



Fh;. 11. — (Case 13.) A, three leads, 2 horns before death; B. Lead III, -15 minutes 
before death; C , Lead III, on death. 

Fig. 12. — (Case 14.) A, three leads, 2 hours before death; B, C, D, B, F and G, 
Lead I, 30. 23, 20. 15, 5 nnd 2 minutes before death, icspectncly. 

Fig. 13. — (Case 15.) A, thiee leads, 30 minutes before death; B, 5 minutes before 
death; C, on death. 

Fig. 14.— (Case 10) A, B nnd C, 1 hour, \ hour and 2 minutes befoie death, 
respectively. 

death, some organs or portions of organs continue to live. This was 
corroborated by Dr. Charles Norris who was quoted as having 
observed rare instances of auricular contraction IS hours after acci- 
dental death, with the body kept on ice for that period. 

There are many factors operative in bringing about the rapid 
alterations in the electromotive, and therefore contractile, forces 
and ultimate stoppage of the heart. Of these may be mentioned 
changes in the vagosympathetic control of the heart; anoxemia and 
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carbon dioxide accumulation in the body due to failure of the 
respiratory center; changes in the hydrogen-ion concentration of the 
blood; toxic factors; and nutritional disturbances. That anatomic 
disease of the heart itself is not the cause of the manifestations is 
evidenced from our observations that the electrocardiographic dis- 
turbances at death among those who showed conspicuous anatomic 
heart disease, postmortem or antemortem, were the same as in 
those who had anatomically normal hearts. Furthermore, there 



Fig. 15. — (Case 17.) Lead I. A, B, C and D, 15, S, 4 and 2 minutes before death, 
respectively. 

Fig. 10. — A and B, three leads, 35 and 5 minutes before death, respectively; C, 
Lead I, 10 minutes after death. 

Fig. 17. — Three leads, 10 minutes before death. 

Fig. IS. — (Case IS.) Small part of tracing 1 houi aftei death. 


were no acute anatomic changes in the heart noted on postmortem 
examination that may be considered to have been produced im- 
mediately before death. The lesions found were of an older nature. 

About half of our eases showed marked sinus acceleration of the 
heart early, due to excessive sympathetic nerve irritability. As 
time went on, sympathetic control was gradually lost and a vagotonic 
state developed, resulting in marked sinus slowing and final sino- 
auricular standstill in some, and auriculoventricular block in 
others. These manifestations were similar to those produced by the 
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Fig. 20 — (Caso 20 ) Vat ions phases observed witlun 1 houi before death. 
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carotid sinus reflex previously described by Sigler. 12 Marked sinus 
arrhythmia observed in 2 cases is further proof of vagotonia. The 
sinus slowing and standstill may partly be due to local anoxemia 
to which the sinoauricular node is particularly susceptible. 

Marked vagal slowing or stoppage of the heart necessarily results 
in circulatory insufficiency and failure, aside from the vasomotor 
and respiratory failure present at these stages. Nutritional dis- 
turbances and anoxemia of the heart itself result in further changes 
in the electrical conductivity and mechanical contractility. This is 
shown in the changes of the initial as well as the terminal ventricular 
complexes from time to time. They depict gradual changes in the 
distribution of the excitation wave in the ventricular wall and the 
order of excitation and retraction. Transient focal blocking develops 
in various parts, increasing in degree to a point of bundle branch 
block. Local points of irritability in various areas in the ventricles 
and, at times, also in the auricles develop, resulting in aberrant 
impulses with uneven spread, either because of partial or total 
refractoriness in certain areas or focal changes in ionic composition 
and nutritional state of the muscle. Convulsive movements and 
localized tremors of the heart finally result, and are shown by 
ventricular fibrillation’and other series of peculiar complexes. 

Summary. Electrocardiographic studies were made on 20 cases 
before, during and after clinical death. The changes noted were: 
sinus tachycardia, followed by sinus bradycardia and sinoauricular 
standstill; development of ectopic foci of irritability, resulting in 
nodal rhythm, single- and multifocal ventricular premature con- 
tractions and ventricular paroxysmal tachycardia; appearance and 
disappearance of auricular activity; auricufo ventricular block in 
various degrees; ventricular fibrillation; marked changes in the initial 
and terminal ventricular complexes; intraventricular conduction 
disturbances in various degrees up to bundle branch block. In many 
cases the electrocardiographic manifestations were noted as long as 
1 hour after clinical death. 

The factors responsible for these electrocardiographic changes 
appear to be disturbances in the vagosympathetic control of the 
heart, anoxemia, toxemia and local nutritional and ionic disturb- 
ances in the heart. That anatomic disease of the heart itself is not 
responsible for the ultimate manifestations is evidenced from the 
fact that these changes occurred in the normal as well as in the 
diseased hearts. The sinus slowing and standstill, as well as the 
various grades of auriculoventricular block, appear to be mainly 
of vagal origin. Intraventricular disturbances are dependent on the 
other factors. The latter disturbances depict, changes in the dis- 
tribution of the excitation waves and the order of excitation and 
retraction as well as transient focal blocking and localized partial 
or total refractoriness. 
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SYPHILIS OF THE INTERVENTRICULAR SEPTUM AND 
VENTRICULAR TACHYCARDIA. 

By P. Cossio, M.D., 

PHYSICIAN IN CHARGE CARDIOLOGY DEPARTMENT, 

D. Vivoli, M.D., 

PATHOLOGIST, CARDIOLOGY DEPARTMENT, 

AND 

H. Caul, M.D., 

ASSISTANT PHYSICIAN, CARDIOLOGY DEPARTMENT, BUENOS AIRES, ARGENTINA. 

(From the Instituto de Scmiologia [Dir. Prof. T. Padilla], Departamento de Cardio- 

logia, Hospital de Clinicas.) 

The following concerns a case of proven syphilis of the inter- 
ventricular septum with subsequent ventricular tachycardia, which 
is unique, as far as we know, in medical literature. 

Case Report. A sailor, aged 35, was admitted to the British Hospital 
at Buenos Aires on April 13, 1936, under the medical care of Dr. G. Beyrne, 
in a state of weakness and general prostration which began suddenly 10 
days before admission, while on board ship. On admission, he was complain- 
ing of vague pains in his chest and nausea followed by vomiting. The most 
important affliction he had had was rheumatic fever at 21, from which he 
recovered without involvement of the heart. 

Physical examination showed his general condition to be satisfactory. 
Axillary temperature: 36.8° C., respiration, 24 per minute; pulse irregular, 
the rate ranging between 170 and 180 per minute. Blood pressure: 100/85 
Hg mm. The apex beat was felt in the sixth intercostal space, in the mid- 
clavicular line. Both heart sounds were weak. There were no signs of 
congestive failure. 

The intern diagnosed the case as paroxysmal tachycardia and prescribed 
intravenous digalena, digitalis per os, and in the evenings camphorated oil 
and sedol. 

On the following day the patient’s condition was the same, pulse rate being 
unchanged. Teleradiogram showed a much enlarged heart and congestion 
of the hilum of each lung. Electrocardiograms showed marked tachycardia 
of the ventricular rhythm. The curves are fairly typical of ventricular 
tachycardia (Fig. 1). 

Two days later no improvement was noticed with digitalis and quinidine 
was given by mouth. On listening to the heart a peculiar "to and fro” 
murmur was heard at the apex. After that, signs of congestive failure 
developed as evidenced by congestion of both bases, tender and enlarged 
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liver, cyanosis and edema. White cell count was 23,000 per c.mm. The 
patient died suddenly during an attack of coughing and dyspnea on April 
27, 1936. _ 1 

Postmortem. Weight of heart 540 gm. Apex round in shape and formed 
by the left ventricle. Pericardium normal. Both coronary arteries (mouth, 
trunk and principal branches) were normal, except the left one which, in 
the zone of the interventricular septum, showed a series of whitish granu- 
lations following each other like beads of a rosary. The endocardium was 
normal. Auriculoventricular and pulmonary valves were normal. Aortic 
valves were slightly thickened. Myocardium was normal with the excep- 
tion of the interventricular septum which, in the middle third sector, 
showed a whitish band stretching from one side of the septum to the other; 
it was distinct on the right side where it extended as far as the posterior 
wall of the right ventricle. In the aorta could be noticed small whitish 
slightly prominent zones vertically arranged and the size of a pin-head or 
larger. 

The histologic examination of the zones in the septum showed a striking 
infiltration of mononuclears. Ljmphocytes and plasma cells surrounded 
the vessels either irregular]}' or in masses (Hutinel’s microscopic gumma) ; 
but sometimes they were not adjacent to vessels (Darier’s miliar}' gumma). 
There was also granulation tissue in the form of neutrophil-fibroblast infil- 
tration with abundant newly formed vessels (Fig. 2). 

Endarteritis obliterans appeared in the small arteries and periendoneuritis 
was also observed in the nerves of that zone (Fig. 3). Some of the myo- 
cardial fibers were in fragments and some were compressed by granulation 
tissue. The right branch of His’ bundle was destroyed completely by granu- 
lation tissue. A mild degree of white cell infiltration in certain zones was 
the only abnormality observed in the left branch which could be perfectly 
identified. 

The ascending aorta showed cellular infiltration of the adventitia and 
endarteritis obliterans of the vasa vasorum, cellular proliferation of the 
elastic coat and parts of fatty degeneration in the internal coat. 

Spirocheta pallida were occasionally observed (Dieterle Robert’s silver 
impregnation technique) surrounding the lymphatic nodules, the septum 
and the vasa vasorum of the aorta (Fig 4). They had 3 or 4 spirals, except 
one, which showed 7 spirals and was thickened and retracted with granular 
ends. 

Discussion. Syphilitic lesions of the ascending aorta and mouths 
of the coronary arteries are common, but adult myocardial syphilis 
is exceptional and, according to Levine , 5 has little practical impor- 
tance. Usually, myocardial syphilis is located in the upper zone of 
the interventricular septum where the auriculoventricular bundle is 
located; therefore it was assumed for a long time that complete 
heart block in the adult was usually caused by a luetic lesion in this 
area. This hypothesis has proved to be incorrect, the most frequent 
cause being sclerosis of the septum, coronary disturbance, and excep- 
tionally lues (Gallavardin 4 ). 

Nowadays, certain conditions are required to prove that myo- 
cardial lesions are caused by syphilis. It is not enough to find a 
zone of sclerosis in the septum. The zone must have all the char- 
acteristics of a gumma or sclcrogummn in which Schaudiun's spiro- 
chete must be found (YVarthin 9 ). 




Fig. 1 . — Electrocat diogi am showing ventiicular tachycardia resembling ventricular 
flutter in Leads I, II and III, but typical in Lead IV. 



Fig. 2. — Myocuidial mononuclear mfiitiation of the interventricular septum. 





J R ' ^ Endocoionaritis and pemascular infiltration. (Danei’s microscopic 

gumma ) 
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Our observations fulfill these requirements, because there was a 
typical sclerogummatous lesion with a typical endocoronaritis and 
spirochetge were found in the lesion. Most authors assume that 
syphilis of the interventricular septum gives rise to an auriculo- 
ventricular block; however, in our case there was an attack of ven- 
tricular tachycardia starting suddenly with nausea, vomiting, pre- 
cordial aching, low blood pressure, leukocytosis and precordial 
frictions. These symptoms led us to the diagnosis of infarction 
of the interventricular septum when the patient was alive (Padilla 
and Cossio, 7 Cossio and Berconsky, 2 and Cossio. 16 ) 

Although the Wassermann test was positive, syphilis was not 
suspected as the cause, on account of the attack of ventricular 
tachycardia. Because most authors (Froment 3 and Mahaim 6 ) do 
not mention syphilis as a cause of ventricular tachycardia, we 
thought that this case might have been a juvenile coronaritis 
(Pezzi 8 ) of non-syphilitic origin. 

According to our ideas (Cossio ,a ) and in view of the fact that the 
patient had a positive Wassermann test, we now believe he had 
syphilitic aortitis with an infarction of the septum caused by coron- 
ary thrombosis of syphilitic etiology. 

Summary. 1. This report deals with a case of ventricular 
tachycardia caused by a syphilitic lesion of the interventricular 
septum. 

2. It was a typical attack of ventricular tachycardia due to infarc- 
tion of the interventricular septum. 

3. The lesion was of the sclerogummatous type with endocoronari- 
tis, and Treponema pallidum was found in it. 

4. This observation, as far as we know, is the first of its kind in 
medical literature, and shows that a syphilitic lesion of the septum 
is able to produce an attack of ventricular tachycardia. In a case 
of prolonged attack of ventricular tachycardia, provided that the 
Wassermann and Kahn tests are positive, we must not only suspect 
infarction of the septum of the ordinary type, but also one of 
syphilitic etiology. 

We are greatly indebted to Dr. G. Beyrne for allowing tlie publication of this case, 
and to Dr. S. A. Levine for his suggestions. 
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MAINTENANCE OF THE FUNCTIONAL INTEGRITY OF OCCLUDED 
LARGE ARTERIES AS DEMONSTRATED BY THORO- 
TRAST ARTERIOGRAPHY. 

By Wallace M. Yater, A.B., M.D., M.S. (Med.), 

PROFESSOR OF MEDICINE, GEORGETOWN UNIVERSITY SCHOOL OF MEDICINE; PHYSICIAN- 
IN-CHIEF, GEORGETOWN UNIVERSITY AND GALLINGER MUNICIPAL HOSPITALS, 

WASHINGTON, D.C. 

In an article entitled “ How Arteries Compensate for Occlusion,” 
E. V. Allen 1 discussed various methods by which a collateral circu- 
lation may be established. His statements were the result of exten- 
sive experience with thorotrast arteriography, especially of the 
upper extremities. He noted how a collateral vessel may originate 
from a small artery above an occluded segment and pass down to 
empty into the same artery to maintain its integrity. He observed 
also how lateral branches from one artery may anastomose with 
an artery of similar size to compensate for occlusion. He indicated 
how the branches of one vessel could spread out to nourish the 
territory of neighboring occluded vessels; and he demonstrated the 
extensive network of very fine vessels which appears in the tissues 
when the main vessels are obliterated. Inasmuch, however, as 
Allen’s illustrations all concern the arterial tree of the forearm and 
hand and comparatively small arteries, I should like to make some 
observations relative to the maintenance or reestablishment of the 
fundamental integrity of large arteries of the lower extremity which 
have been occluded. This can perhaps best be done by describing 
3 illustrative cases. 

Incidentally, for the benefit of those unfamiliar with the subject 
or technique of arteriography, it may be mentioned that articles of 
Allen and Camp, 2 Veal and McFetridge' and Yater'* may be referred 
to. 

Case Reports. Case 1 .— Clinical History. A. D., a white man, aged 
50, suffered a serious compound fracture of both bones of the left leg in 
the middle of May, 193G. A cast was applied, but several days later a 
Stcimnan pin was inserted in order to secure better alignment of the frag- 
ments. General examination was negative, and urinalysis and Kahn test 
of the blood were essentially negative. The spinal fluid had been examined 
because of an acute psychosis, which was undoubtedly due to alcoholism; 
it was found to be normal. Staph, albus infection occurred in the wound 
of the leg. A hemogram revealed moderate anemia. For several weeks 
there was a daily elevation of temperature of 2° to 4° F. On July JO, 
193G, he was discharged from the Gallinger Municipal Hospital in a light 

plaster cast. , . ,,,,,, 

While at home, on July 14, 193G, the patient suddenly developed an 
excruciating pain in the right thigh, “as if the muscles were being torn 
from the leg.” This began at 9 p.m., about 5 minutes after he had bad 
an alcohol rub. After about an hour the pain had traveled down to the 
leg and foot, where it persisted for 10 days and then slowly disappeared. 

\t the onset the leg and foot wore blanched except for a few bluish streaks 
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along the calf. After 3 or 4 days normal color gradually returned, but 
moderate swelling of the leg and foot developed. 

On admission' to the hospital on August 17, 1936, the right leg and foot 
were found to be still slightly painful and somewhat edematous. The 
color was almost normal, but the foot was a little cool and the pulsations 
were not palpable in its vessels. Arteriograms were made, and the patient 
was discharged in a few days. 

The patient remained quite well and the fracture and wound of the left 
leg slowly healed. On September 3, 1936, he was carefully reexamined. 
He stated that he had been in excellent health prior to his accident but had 
gained weight (up to 270 pounds) during the preceding 5 years and had 
had some dyspnea on exertion. Since April, 1936, he had taken digitalis 
intermittently. Physical examination did not reveal any arteriolar changes 
in the retinae. The heart was apparently not enlarged and there were no 
murmurs. The cardiac rhythm was regular and the rate 100 per minute. 
The blood pressure was 190 systolic and 90 diastolic. The right foot 
blanched a little more than the left when it was elevated, but both feet 
retained fair color. Both feet became cyanotic when they were dependent. 
The legs and feet were slightly edematous and a little cool. Pulsations 
were not palpable in the feet. 

Description of Arteriogram. An artist’s exact pen and ink reproduction 
of the arteriogram made August 19, 1936, is shown in Fig. 1. The lower 
end of the femoral artery is missing for several centimeters, but its lumen 
is essentially normal in diameter above and below this area, which repre- 
sents a completely occluded segment of the vessel. Just below this seg- 
ment the wall of the vessel shows a slight indentation, which may indicate 
an arteriosclerotic plaque. Both above and below the occluded portion 
medium-sized branches of the artery are shown. Those above are mainly 
muscular branches, while those just below are anastomotic branches about 
the knee. One in particular is seen to pass downward in an undulatory 
course from the femoral artery just at its upper point of occlusion and 
undoubtedly empties directly into the upper portion of the popliteal artery, 
constituting a short detour of the current of blood around the obturated 
portion and thus maintaining the function of the main vessel below. 

Case 2 .—Clinical History. W. P., an old white man, aged 70, entered the 
Gallinger Municipal Hospital on August 20, 1936. Two weeks before a blis- 
ter had appeared at the base of the right little toe; it was opened, and a few 
days later began to discharge pus. The foot became red and swollen. 
There had been no previous illness or symptoms referable to arteriosclerosis 
of any organ or extremity. Physical examination was essentially negative 
except for the extremities. The blood pressure was 176 systolic and 80 dias- 
tolic. The radial arteries were moderately hard. The left posterior tibial 
artery pulsated well, but the pulsation of the left dorsalis pedis artery was 
feeble. Neither the posterior tibial nor the dorsalis pedis could be felt to 
pulsate on the right. A round ulcer about 2 cm. in diameter was present 
on the lateral surface of the right foot at the base of the little toe. It was 
shallow and black and a small amount of pus was exuding. The right side 
of the foot was red and moderately swollen. The oral temperature was 
never above 99° F. Laboratory studies gave essentially normal results. 
Continuous hot magnesium sulphate soaks were instituted, and the patient 
was discharged as practically well on September 1, 1936. Arteriograms 
of the right lower ext remit}" were made by the injection of 15 cc. of thoro- 
trast. 

Description of Arteriograms. Figure 2 is an exact drawing of the 
arteriogram of the right thigh. It shows absence of a shadow of the 
femoral artery above its lower half. The vessel below this point has 
a very irregular, “saw-tooth” lumen indicative of advanced arterio- 
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sclerosis. Undoubtedly there was complete occlusion of the femoral artery 
m most of its upper half, probably from just below the femoral triangle 
where the contrast medium was injected. A number of medium-sired 
arteries are seen descending from the upper portion of the thigh, branches 
no doubt of the femoral artery above the occluded portion. A tortuous 
one on the medial side of the femur is seen to empty directly into the femoral 
artery below the occluded portion. 



Fig. 1 Fig. 2 Fig. 3 

Fig. 1 .— (Case 1.) Exact drawing of arteriogram, showing evidence of complete 
occlusion in loner portion of femoral artery n ml collateral arteries connecting the 


lumen above and below. , . . . , . . , „ 

p, 0 o —(Case 2.) Exact drawing of arteriogram of thigh, showing evidence oi 
occlusion' of upper half of femond artery and collateral arteries emptying into the 
arteriosclerotic femoral artery below. 

FtG 3 (Case 3) Exact drawing of arteriogram of thigh, ‘-honing nurhidlj 

arteriosclerotic femoral artery with an area of occlusion in its loner linn . ( «I; 

tater-xl arteries anastomose Ik- tween the portions of the artery nboxe mid b< 


this area- 
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The arteriogram of the leg showed absence of the shadow of the anterior 
tibial artery, which was probably completely occluded by atherosclerosis. 
However, many fine collateral arteries were demonstrated which probably 
assumed its function. The posterior tibial artery was seen to be occluded 
in its lower half but appeared again with a very narrowed lumen behind 
the internal malleolus. However, the occluded portion was bridged across 
by fine, long collateral vessels, which above were very undulatory. 

Case 3 .—Clinical History. F. C., a white man, aged 68, entered the 
Gallinger Municipal Hospital on January 14, 1937, complaining of loss of 
strength, some weakness of the left leg, moderate dyspnea on exertion, 
constipation and dysuria. He was found to have pernicious anemia, 
moderate essential hypertension, urethral strictures and prostatic hyper- 
trophy. During the course of the physical examination the pulsations of 
the left popliteal artery were found to be feeble, and pulsations were not 
felt in the left posterior tibial and dorsalis pedis arteries. The right 
dorsalis pedis artery pulsated feebly, and the right posterior tibial artery 
did not pulsate. However, there were no color changes or trophic dis- 
turbances of either foot. The history did not reveal any suggestion of 
previous vascular trouble in the extremities. An arteriogram of the left 
thigh was made by means of 10 cc. of thorotrast, of which Fig. 3 is an exact 
line drawing. 

Description of Arteriogram. The femoral artery has a very jagged border, 
due undoubtedly to arteriosclerotic changes. In the lower third of the 
arterial shadow there is a short gap, the result certainly of complete occlu- 
sion of the lumen. However, collateral arteries are numerous throughout 
the thigh; and a number of these arteries anastomose between the upper 
and lower segments of the femoral artery, allowing blood flow to continue 
through the main artery below the occluded portion. 

Discussion. Arteriography is teaching us many things about the 
mechanics of the circulation in vascular disease which are not 
demonstrable otherwise. In Case 1 we see how Nature restored 
the function of a main artery by sidetracking the blood from above 
an occluded portion of the artery through a branch and bringing 
it back to the main trunk below. Undoubtedly other collateral 
arteries aided in this restoration. The history suggests embolism, 
but more probably sudden thrombosis occurred. The restorative 
alterations were made within a month of the time of occlusion. 

Case 2 is quite different from Case 1 . Here the occlusive process 
apparently developed very slowly, being due to gradual diminution 
of the lumen by atherosclerosis. But again we see the same detour 
of the blood through smaller arteries back to the main artery. 
Case 3 was similar to Case 2 in that the occlusive process was 
undoubtedly a very slow one due to atherosclerosis. 

Readjustment of the circulation of the lower extremity by direct 
anastomosis allows one to make a better prognosis than in cases in 
which the main arteries are completely obliterated and in which the 
circulation is entirely dependent upon smaller vessels. In Cases 1 
and 3 there was no gangrenous process, and in Case 2 trophic 
changes were minor and healed readily. 

In cases of embolism in which recovery ensues it may be that the 
circulation in an extremity is reestablished in the manner described, 
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at least at times. Arteriectomy as advocated by Leriche may be 
efficacious in that such a procedure conceivably may stimulate the 
development of direct anastomoses as well as the collateral circula- 
tion in general. 

Only one illustration of a case similar to these could be found in 
the literature. This was Case 20 (p. 377) of Demel, Sgalitzer and 
Kollert. 3 It is probable, however, that such cases have been 
observed in large clinics where arteriography is frequently employed. 

It is believed that most collateral vessels are merely enlarged 
and elongated branches that existed prior to the onset of vascular 
disease. Such cases as those described indicate that at times new 
anastomoses may develop, however, since it is quite improbable 
that a branch of an artery normally empties into the same artery a 
short distance below its origin. 
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THE RESPIRATORY BASIS OF PERIODIC SUBCOSTAL PAIN 

IN CHILDREN. 

By I. Newton Ivugelmass, M.D., 

ATTENDING PEDI\TRICIAN, THE NEW YORK CITY CHILDREN’S HOSPITAL, 

NEW YORK CITY. 

A “stitch in the side,” first described by Pliny the Elder, is a 
frequent complaint of school children. As a harmless symptom it is 
often confused with gastro-intestinal, nervous or cardiac disturb- 
ances and occasionally as a rheumatic manifestation. The child 
in the midst of some effort gets a pain in the side, becomes pale and 
must rest for relief. If the pain does not pass immediately deep 
breathing, particularly exhalation, will alleviate the tense feeling. 
In every case the pain comes upon the child in motion, especially 
during quick jerks or jars of the body in the course of walking, 
running or some other activity involving effort. The site of the 
pain is usually below the costal margin, and contrary to other types 
of abdominal pain in children, subcostal pain is described and 
localized by them as a clear-cut experience. 

Subcostal pain has been regarded as a transient circulatory 
disturbance in abdominal viscera by Mosler, 7 as a perisplenic 
phenomenon by Schmidt, 13 as a stigma of constitutional weakness 
by Benjamin, 3 as an index of sudden changes in the volume of the 
spleen by Bancroft, 3 as contraction of the spleen by Bautmann and 
Morse, 1 ’ as a spasm of the intercostal muscles by Pcmbrey, 1 as 
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splenic tension by Mosse, 8 as irregular respiration by Herxheimer,® 
as reversed breathing by Nassau. 9 We sought the basis of this 
phenomenon in terms of the common findings characterizing the 
children complaining of periodic subcostal pain. 

Required health examinations of 500 school children revealed 
56 complaining of periodic subcostal pain on exertion. The com- 
plaint was usually volunteered by the child or parent rather than 
elicited by the physician. In each case, the nature, site and fre- 
quency of the subcostal pain were clearly represented during the 
examination. While other children were found on careful ques- 
tioning to have similar experiences they were less well-defined and 
hence excluded from this study. The children with the periodic 
subcostal pain were therefore studied to determine the factor or 
factors common to this group. 

Results. 1. Age and Sex of Group. The children studied 
consisted of 24 boys and 32 girls, between the ages of 7 and 16 
years. Whether the girls were more apprehensive about their person 
and hence more outspoken than the boys was difficult to determine, 
for sex did not appear to be a factor in the causation of subcostal 
pain. The distribution of age was as follows: 

Age (years): 7 8 9 10 11 12 13 14 15 
Boys 111233553 

Girls 021 4455 65 

Increase in the frequency of subcostal pain with the onset of 
puberty exists despite the fact that the total number of children 
examined between 6 and 10 years of age exceeded those between 
10 and 15. While the condition becomes manifest at 7, it is rela- 
tively infrequent until the beginning of the tenth year. The 
significance of age as a causative factor will become apparent from 
subsequent considerations. 

2. Site and Frequency of Pam. Localization of the pain was 
clearly defined by all children studied. This was considered sig- 
nificant because in all other types of pain children usually point to 
the umbilical region as the area of involvement. This type of pain 
however was described clearly by each child, as a single site for 
most children and multiple in the remainder. Indeed the site, side 
and occasion of the pain were confirmed by repeated citations at 
subsequent examinations. Attempts to precipitate the pain in 
conformance with the description was difficult. Nevertheless, it 
was possible in several instances to initiate the experience by having 
the child twist his body with a quick jerk towards the side usually 
affected. 

Twenty-six children experienced pain on the left side, 20 on the 
right and 10 on both sides. The distribution of the site of the pain 
was as follows: the spleen, 27 cases, liver 14, stomach 6, diaphragm 5 
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and heart 4. Most of the children experienced the pain on exertion, 
some daily but the majority about once or twice a week. Of. the 
56 children 3 occasionally felt the pain while resting in any position. 
In fact 1 of them sensed the pain by suggestion and had' to double 
over to overcome it. All sorts of activities were considered re- 
sponsible factors; 41 children complained of experiencing the pain 
during fast walking, 24 on running, 32 from athletic activities, 
12 from dancing, 8 after meals. 

3. Body Build and Posture. The linear type of body build was 
more common than the others complaining of subcostal pain. 
The distribution of body build was 21 cases of linear, 15 lateral, 
15 medial and 5 muscular. The linear type children were hyper- 
tonic and all other types were hypersensitive emotionally. The 
striking feature common to all was poor postural alignment par- 
ticularly of the kypholordotie type. In severe cases the flat chested 
child with a curved upper back, forward neck and shoulders showed 
some obstruction to breathing. The lower back compensates with a 
moderate to marked lordosis and a somewhat prominent abdomen. 

4. Breathing Patterns. Every child susceptible to subcostal 
pain on exertion reported the prompt cessation of the pain with 
forced deep breathing particularly exhalation. With this as the 
acknowledged procedure for recovery we studied the relation of 
breathing to this phenomenon as the etiologic factor. The breathing 
space in the upper respiratory tract was inadequate in 26 of the 
children studied, the rest being normal. The distribution of chil- 
dren with obstructed breathing was as follows: chronic sinusitis, 
12 cases, allergic rhinitis 10, enlarged adenoids 4. 

The type of breathing of each child studied was determined from 
the recumbent resting position. The child was observed sideways 
for the silhouette view of the profile of the whole trunk in order to 
compare the degree of forward movement of the thorax and abdo- 
men. Then the child was observed face to face to determine the 
relative parts played by the diaphragm and trunk muscles in both 
quiet and exaggerated breathing. Four types of breathing were 
noted in these children. First, thoracic, second abdominal, third 
simple thoracic-abdominal and fourth crossed thoracic abdominal. 
Crossed thoracic-abdominal type of breathing, first described by 
Czerny, 4 involves an oblique movement for each phase of breathing. 
The upward expansile inspiratory movement of the chest is so 
extensive that the increase in the size of the cavity is altogether too 
great for the lungs to fill. As a consequence the abdominal viscera, 
liver, stomach, and so on, are actually drawn upward into the chest 
by negative pressure instead of getting pushed downward and for- 
ward as in other types of breathing. The diaphragm is thus followed 
up into the chest cavity with a consequent depression instead of a 
protrusion at the pit of the stomach. The reverse of course mam- 
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tains on expiration. Accordingly, the sinking of the thorax during 
expiration is accompanied by a forward thrust of the abdominal 
wall. 

The distribution of the type of breathing was as follows: 29 
showed crossed thoracic-abdominal type, 7 thoracic type and 5 
simple thoracic-abdominal type. Although each type of breathing 
appeared natural for each type child, the respiration was far from 
effective during exertion. This was particularly evident with the 
29 children who showed crossed type of thoracic-abdominal breath- 
ing. There was apparent limitation in the range of respiratory 
function; some could not execute a movement which would com- 
pletely fill the lungs; some could not voluntarily use the costal and 
abdominal muscles separately; some could not relax the abdominal 
muscles during inspiration; some found it difficult to draw up the 
chest and expand the abdomen at the same time. With the group 
as a whole it became apparent that on the slightest additional de- 
mand the respiration became relatively insufficient. 

We therefore determined the vital capacity of the lungs. Each 
child was requested to blow the largest possible breath into a wet- 
type spirometer. .Several trials were allowed and the best figure 
that could be approximately repeated was taken as the proper value. 
The temperature of the water was maintained constant to prevent 
erroneous variations in volume. The number of readings for each 
child was too few to necessitate correction for practised performance. 
Since the conditions of each determination were individual, no one 
type of standardized procedure was followed. The measurement 
of vital capacity is a problem of understanding and cooperation by 
the child as well as one of lung capacity and chest flexibility. 

The vital capacity values obtained were compared with the 
Baldwin standards of breathing capacity-height-age for both boys 
and girls, 1 and found to be consistently below the average norms. 
The number of children measured at each age group was too few to 
calculate the standard deviation or the coefficient of variation. The 
consistently low breathing capacity is significant because most of the 
children with subcostal pain were of the linear build which normally 
have a relatively higher vital capacity for height than do the lateral 
type of children. The children studied were obviously free from any 
pathologic conditions of either heart or lungs. The low normal levels 
of vital capacity in this group of children apparently related to their 
limited respiratory mechanisms. 

5. Therapy. The respiratory deviations common to all children 
with subcostal pain were improved by specific therapeutic measures 
—clearance of obstructed breathing, correction of breathing patterns 
and postural defects. Paralleling the medical care of the upper 
respiratory tract some children were required to perform daily 
postural 11 and breathing exercises. 5 These were checked indi- 
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vidually in posture classes under the direction of a physiotherapist. 
Physical examinations were made at 2- or 3-week intervals and vital 
capacities were redetermined after the third month. Within this 
period the subcostal pain ceased to re appear even with strenuous 
effort. But there was a marked individual variation in the thera- 
peutic response of each child. In 40 cases the vital capacity was 

Table 1.— Breathing Capacity Determinations. 


Boys. 



Girls. 






Vital capacity, 


! 

i 

Vital capacity, 

Age, 

Case. 

Height, 

inches. 

cc. 

Age, 

Case. 

Height, 

inches. 

cc. 

yrs. 

Before. 

After. 

3'rs. 


Before. 

After. 




s . . 

M. B. 

48.4 

1340 

1375 

8 . . 

C. A. 

45.5 

1050 

1150 

9 . . 

K. G. 

52.3 

1010 

1090 


D. D. 

4S.S 

1275 

1300 

10 . . 

IV. C. 

59.0 

2175 

22S0 

9 . . 

D. A. 

53.7 

1610 

1090 


G.S. 

55.5 

1910 

2020 

10 . . 

F. B. 

54.0 

1040 

1700 

11 . . 

A. K. 

00. S 

2310 

2500 


J. G. 

55.5 

17S5 

1S10 


.1. J. 

01.5 

2495 

2625 


R. B. 

57 0 

1S40 

1920 


I.R. 

50.5 

2030 

2175 


S. T. 

56.8 

1910 

1890 

12 . . 

C. L. 

62.0 

2500 

2010 

11 . . 

B. S. 

55 4 

1740 

1S20 


E. M. 

58.4 

21S0 

2250 


A. S. 

50.0 

1810 

1S00 


II. N. 

00.1 

2375 

2450 


E. T. 

57.3 

1S50 

1950 

13 . . 

S. B. 

01.5 

2000 

2725 


N. S. 

5S.5 

2055 

2125 

R. 0. 

02.0 

2650 

2710 

12 . . 

IV. K. 

5S.0 

2010 

2075 


F. S. 

03. S 

2S10 

2925 


P. Z. 

59.5 

2125 

2250 


B. N. 

04.5 

2930 

3050 


D. F. 

01.0 

22S0 ■ 

23S0 


T. V. 

06.0 

3050 

3340 


J. A. 

01.2 

2310 1 

2390 

14 . . 

K. H. 

61.2 

26S0 

2790 


L. I. 

02.8 

2490 ! 

2010 


F. T. 

03.5 

2900 

3070 

13 . . 

E. J. 

57.9 

2010 ' 

2100 


A. G. 

G5 .5 

3200 

3440 


N. O. 

59.1 ! 

2120 

2250 


P. 0. 

os.o 

3500 

3550 


I.H. 

00.2 

2250 | 

2310 


R. C. 

09.3 

3550 

3740 


F. H. 

01.8 

2475 , 

2525 

15 . . 

A. S. 

04.5 

3200 

3250 

! 

A. L. ' . 

03.1 

2500 i 

2010 


T. K. 

G9.5 

3950 

4100 

14 . . 

M. J. ! 

01.5 i 

2480 1 

2025 


J. R. 

70.0 

4000 

4010 


F. S. ! 

03.2 1 

2000 

2G90 




) 

1 

S. G. ' 

03.9 

2075 

2755 






iR. C. , 

04.0 

27S0 i 

2900 






1 

H. H. i 

G5. 7 , 

2S90 

2925 






* 

C. N. ! 

00.1 

2900 • 

3010 





15 . . 

M. M. . 

01.9 

25S0 

2010 






i 

S. L. 1 

03 0 

2800 j 

2S50 






1 

L. F. ■ 

04.0 i 

2790 

2910 



t 

j 

1 

l 

' 

s.g. ; 

GO. 1 ' 

2925 

3050 






i 

i 

t 

F. II. 

00.2 ; 

2900 

3090 


markedly increased on assuming the corrected posture and improved 
breathing pattern; 14 cases were moderately altered; S developed a 
lowered breathing capacity which persisted in 2 cases. Improver 
vital capaeitv meant an increased latitude for diaphragmatic am 
thoracic excursion. Respiration was apparently facilitated and 
became deeper and somewhat slower. 
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Postural improvement was attained in terms of individualized 
criteria. With the marked individual variations in body build no 
one standard could be set up to define mechanically the best align- 
ment for each child. Good posture was adjudged by the increase in 
the anteroposterior spinal curve, by the elevation of the chest in the 
position of almost full inspiration and by a firmness of the upper 
portion of the abdomen anteriorly. The habitual maintenance of 
such posture required many months because conditioned reflexes 
are acquired very slowly. Assiduous attempts at correcting faulty 
posture in 8 of the children studied put so great a task on the mus- 
culature of the thorax and abdomen that the vital capacity actually 
diminished. Indeed the subcostal pain previously experienced at 
infrequent intervals now became more frequent, particularly after 
the strenuous postural and breathing exercises. But with adjust- 
ment of the correction tasks to the children individually the stance 
improved and the subcostal pain cleared as with all the other chil- 
dren studied except in 2 cases. 

Conclusions. 1. Required health examinations of 500 school 
children revealed 56 (24 boys and 32 girls) between the ages of 
7 and 16 years, complaining of periodic subcostal pain on exertion. 

2. Twenty-six children experienced pain on the left side, 20 on 
the right and 10 on both sides, the pain being referred to the spleen, 
liver, stomach, diaphragm and heart respectively. The pain 
occurred on exertion about once or twice a week during fast walking, 
running and participating in athletic activities or after meals. 

3. Periodic subcostal pain occurred most frequently in the linear 
and medial types of body build with a kypholordotic postural 
defect. The pain was predominant in children with crossed thoracic- 
abdominal breathing and the abdominal type of breathing respec- 
tively, respiration proving ineffective on exertion. 

4. Vital capacity determinations, obtained with a wet type 
spirometer and compared with the Baldwin standards of breathing 
capacity for height and age in boys and girls, were consistently 
below average norms. 

5. Periodic subcostal pain ceased to recur in 48 out of 56 children 
after 3 months of daily postural and breathing exercises. 
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THE ANEMIA OF MYXEDEMA: ITS CLASSIFICATION AND 

TREATMENT. 


By John C. Sharpe, M.D., • 

INSTRUCTOR IN MEDICINE, UNIVERSITY OF NEBRASKA, OMAHA, NEB. 


(From the Department of Medicine, University of Nebraska, College of Medicine.) 

It has long been known that a moderate degree of anemia is the 
usual accompaniment of myxedema. 4 - 9-11 ' 18 ” 8 However, in the 
clinical literature, one finds considerable disagreement, not only as 
to the type of anemia that is characteristic of myxedema, but also, 
as to its proper treatment. During the past 4 years, 20 cases of 
moderate to severe hypothyroidism have been studied in our hos- 
pital and out-patient departments. In each instance the metabolic 
rate was below —20%. The hypothyroidism was associated with 
an anemia in 9 instances (44%), of which S had adequate diagnostic 
and follow-up blood studies. In 2 of the patients, a diagnosis of 
both pernicious anemia and myxedema were made, and in a third 
case, the presence of pernicious anemia was questionable. These 
3 cases will not be considered in this report. The remaining 5 
served as a basis for attempting to correlate the clinical observations 
in the anemia of myxedema with our previous experimental 
findings. 230 - 6 


Case Reports. Case 1.— Mrs. A. M., a 42-year-old white female, 
entered our Outpatient Department, May 1, 1936. Her mother had died 
of pernicious anemia at the age of 5S. In addition to the patient’s t 3 r pical 
symptoms and signs of myxedema that had been present for about 12 years, 
there was a well marked lemon-yellow pallor of the skin, a moderate papillary 
atrophy of the tongue, and bilateral sluggish deep and superficial reflexes. 
The vibratory sense was intact. 

The blood count disclosed a hemoglobin of 69% (13.7 gm.), erythrocytes 
3,860,000, and leukocytes 5700 with a normal differential count. The 
mean corpuscular volume was S7 cu. microns, the mean corpuscular hemo- 
globin 30.5 micromicrograms. The ictenis index was normal; the reticulo- 
cytes 0.1 %. A normal amount of free h}-drochIoric acid was present in the 
gastric content, and the stool was negative for blood. The basal metabolic 
rate was— 43%. 

Before thyroid extract was started, the patient was given 3 ce. of liver 
extract (Lederle), intramuscularly, on 3 successive days. During the fol- 
lowing 10-day period, there was no increase of the reticulocytes. _ Thyroid 
extract, 4 grains daily, was then given followed by a prompt rise in the 
metabolism, but with no effect on the number of reticulocytes. Six weeks 
after taking thyroid extract, the hemoglobin was 64 % (IO.S gm.), the 
erythrocytes slightly decreased to 3,300,000. The addition of iron and 
ammonium citrate, 90 grains a day, to the maintenance dose of thyroid 
extract, produced a slow but sustained increase in the hemoglobin to S7 % 
(14 7 gm.), and in the erythrocytes to 5,330,000 (Fig. 1). 

With improvement in the blood, the tongue and neurologic changes 

completely disappeared. , . , ... 

C\se 2.— Mrs. L. C., a 30-vear-old white female, entered tins hospital, 
May 20, 1935, with a history of diabetes for 7 years. A year before ndnn-- 
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sion, she had first noted a progressive weakness, lemon-yellow pallor, 
dyspnea and palpitation on exertion, and numbness and tingling of the 
extremities. The physical examination disclosed a rather obese, slightly 
icteric, pale individual with a dry scaly skin. The tongue was pale and 
smooth. All deep and superficial reflexes were sluggishly present, and the 
vibratory sense was absent below the knees. 

The blood count showed a hemoglobin of 65% (11 gm.), erythrocytes 
3,090,000, and leukocytes 4200 with 'a normal differential formula. The 
mean corpuscular volume was 93 cu. microns, and the mean corpuscular 
hemoglobin 32% micromicrograms. The icterus index was 25 units, the 
reticulocytes were 0.55%. The bleeding and clotting time were normal, 
as well as the fragility of the red blood cells. There was a persistent achlor- 
hydria of the gastric content, even after histamine stimulation. There was 
very slight occult blood present in the stool. The hyperglycemia and 
glycosuria, a difficult problem, does not concern us in this report. 



Fig. I 


A diagnosis of pernicious anemia was made, although her age and the 
absence of distinct macrocytosis was against it. Further doubt as to this 
diagnosis was expressed when, after receiving daily doses of intramuscular 
liver extract for 3 weeks, no effect on the reticulocytes had been noted. 
The daily' administration of 90 grains of iron and ammonium citrate, first 
alone, and later in combination with oral and parenteral liver extract, failed 
to cause any significant change in the blood (Fig. 2 A ). It was not until 
Dr. Frank Conlin first saw the patient, 16 weeks after admission, that 
myxedema was recognized and a basal metabolic rate obtained and found 
to be —43%. 

Though thyroid extract caused a prompt improvement in the patient's 
general condition, a temporary decrease of the blood counts was again noted 
during the first 2 months of treatment. During 7 months of thyroid therapy, 
without liver or iron, both the hemoglobin and the number of erythrocyte^ 



384 


SHARPE: THE ANEMIA OF MYXEDEMA 



Fio. 2B 



SHARPE. 4 THE ANEMIA OF MYXEDEMA 


385 


slowly increased and finally reached and remained within normal limits 
(Fig. 2 B ). During this time, there was no significant change in either the 
mean corpuscular volume or hemoglobin content of the red blood cells. 
There was a progressive decrease of the icterus index. The achlorhydria 
persisted. The tongue regained its normal appearance and the paresthesias 
disappeared with return of the blood counts to normal. 

Case 3.— Mr. G. 0., a 28-year-old white male patient of Drs. F. W. 
Niehaus and W. D. Wright, complained of weakness, fatigue, and chilly 
sensations for 1 year. When examined, September 4, 1935, no abnormality 
could be found except for a slight pallor. There were no tongue or neuro- 
logic changes. 



The hemoglobin was S2% (14.2 gm.), the red blood cells 4,100,000, 
with a normal total and differential white blood cells count. For the next 
4 months, the symptoms persisted in spite of 45 grains of iron and ammonium 
citrate daily. The anemia progressed to 76% (13.2 gm.) hemoglobin, and 
3,250,000 erythrocytes. Further study of the blood then revealed the 
mean corpuscular volume to be 92 cu. microns, and the mean corpuscular 
hemoglobin 41 micromicrograms. The icteric index was normal. There 
was free hydrochloric acid present in the gastric analysis. 

At this time, the possibility of hypothyroidism was recognized; the 
basal metabolic rate was -37%,. Iron medication was then discontinued 
and thyroid extract, 2 grains daily, substituted. The improvement in the 
blood was roughly parallel to the increase in the metabolic rate and the 
patient’s general well being. After 6 months of thvroid extract, the hemo- 
globin was 106% (20.2 gm).,_and the erythrocytes 5,470,000 (Fig. 3). 

Case 4. — Mrs. S. P., a 53-year-old white female patient of Dr. E. J. 
Kirk, was first seen January 7, 1935, presenting typical symptoms and sicns 
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of myxedema of about 6 years’ duration. In addition, there was a moderate 
hypertension. 

Before thyroid medication, the blood counts were normal with a hemo- 
globin of 8S% (18.9 gin.), erythrocytes 4,500,000 and leukocytes 6400 
with a normal differential formula. Hematocrit determinations were not 
made on this patient. Free acid was present in normal amounts in the 
gastric analysis. The basal metabolic rate was —25%. 

Three weeks after a daily dose of 4 grains of thyroid extract, the metabolic 
rate had increased to +20%, but the hemoglobin had dropped to 69% 
(11.7 gm.), and the red blood cells to 3,700,000. Two months later, the 
blood returned to its previous normal level (Fig. 4). 



Fio. 4 


Case 5. — Mrs. M. C., a 50-year-old white female, entered the Out- 
patient Department, January 3, 1934, presenting the characteristic svmj)- 
toms and signs of a severe hypothyroid state. After a subtotal thyroidec- 
tomy for a toxic adenoma, 4 years previous to entrance, she had gained 
70 pounds in weight. . _ 

A blood count was not done on her first examination. The basal metabolic 
rate was —31 %. -Sire was advised to take a daily dose of 6 grains of thyroid 
extract. "When the metabolism reached, normal levels, 1 month later, this 
dose was decreased to 3 grains a day. Though most of her symptoms of 
mvxedcma quickly disappeared, the pallor, glossitis, and paresthesias of the 
hands and feet persisted. , , , , . , . . , ( . Cf ~ 

Examination of the blood at this time revealed the hemoglobin to be Ob , c 
(11.5 gm.), the red cells 3,550,000, and the leukocytes as 6200 with a norma 
differential. Hematocrit determinations were not done, but from the blood 
smear, the ervthrocytes appeared to be microcytic in character. There was 
no free acid found in the gastric content. Iron, in the form of If laud ?, 
10 grains 3 times a day, wns added to the thyroid extract ; but after o months, 
there had been verv little effect on the blood, Hie hemoglobin was < 1 ,r 
(F* gm) the red blood cells 3,SS(),000 and the leukocytes <600. The 
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mean corpuscular volume was 72 cu. microns, the mean corpuscular hemo- 
globin was 26 micromicrograms. The basal metabolic rate at this time was 
— 12%. In order to facilitate better absorption of iron in the gastro- 
intestinal tract, hydrochloric acid was given in conjunction with iron and 
ammonium citrate, 90 grains a day. This procedure seemed to result in a 
prompt improvement in the blood count to normal values and greatly 
improved the glossitis and paresthesias. However, because of a misunder- ' 
standing of orders, the patient did not receive any thyroid extract for 1 
month, and then for several more months, inadequate doses, all of which 
resulted in a progressive decrease of the basal metabolic rate to —24% 
and the return of many unpleasant symptoms. 



The blood counts remained within normal limits in spite of this long 
period of hypometabolism. Again, however, with an increase of thyroid 
medication and the raising of the metabolism, the blood counts showed a 
transient decrease (Fig. 5). 

Discussion. Though it was not a prominent feature, Stone 11 
found anemia present in 56% of his 23 myxedematous patients, and 
in Lerman and Means’ 140 series, anemia was noted in 60% of the 
cases. The incidence 'of anemia in myxedema was not quite as 
high in our series of cases (44%). In our first 4 cases, the myx- 
edema was classed as “spontaneous” in origin; in the remaining 
case, the. hypothyroidism followed subtotal removal of the thyroid 
gland. All our eases were adults, 4 females and 1 male. 

Etiology. The etiology of the anemia of myxedema is still an 
unsettled question. It is not known why anemia develops in approx- 
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imately one-half the cases of myxedema, whereas in the other half, 
equally as severe, the blood remains normal. Our observations 
are in accord with Emery’s 5 who found no relation between the 
degree of anemia and the metabolic rate, or the duration of the 
disease. Lerman and Means 145 add that 53% of their patients 
with myxedema showed an achlorhydria, and that the anemia is 
more likely to develop in those patients. Of our 20 patients, 11 
had an analysis of their gastric juice, with 5 showing achlorhydria 
(45%). Though all 5 cases were associated with an anemia, in the 
other patients presenting as severe an anemia, the gastric acidity 
was normal. In our opinion, achlorhydria may very well serve as a 
conditioned deficiency in accentuating the production of anemia, but 
it is apparently not absolutely essential'in the etiology. 

MacKenzie, 17 Stone 24 and Minot 20 believe that the anemia results 
from a deficient manufacture of blood cells in the bone marrow due 
to the sluggish oxidation that occurs in all tissues during the hypo- 
metabolic state. This explanation seems substantiated, experi- 
mentally, by Esser, 6 Orr, 21 Kunde, et a/., 12 and ourselves, 230 ' 5 all 
working with totally thyroidectomized rabbits, and uniformly 
producing an anemia that responded to thyroid extract. 

The question naturally arises as to whether a plasma volume shift 
with a resulting hydremia could possibly account for the blood 
changes in myxedema. That this is not the case, and that the anemia 
in myxedema is real and not apparent is based on the work of Fried- 
hinder et a/., 7 who found a sharp decrease in blood volume following 
thyroidectomy in male cats. Moreover, Thompson 20 concluded from 
his clinical observations that, 1, in myxedema, as the weight in- 
creases, the total plasma volume decreases; and 2, in myxedema, 
there was frequently a decrease of total blood volume of 25%. 
This total plasma and blood volume decrease in myxedema should 
then cause a concentration of the cellular content of the blood, and 
not, as in some cases of myxedema, a low hemoglobin and erythro- 
cyte count. Though < this possibility of a blood volume shift’ is 
now under our investigation, it is probably not the explanation of 
the anemia of myxedema. However, a plasma volume increase in 
myxedema following the administration of thyroid extract may 
explain the transient decrease of hemoglobin and erythrocytes that 
we so often noted during the first few weeks of therapy. This 
decrease is well exemplified in Case 4, and to a much lesser degree 
in Cases 1,2, and 5. 

Symptoms' and Signs'. In addition to the usual characteristic 
features of myxedema, the anemic patient may present such clinical 
manifestations as a light lemon-yellow pallor, glossitis, and pares- 
thesias. The icteric tint of the skin is not due to increased bile 
pigment in the blood stream, as is the case in pernicious anemia or 
familial hemolytic anemia. 20 In our group, the icterus index was 
normal in 3 cases, moderately elevated in 1 case and not determined 
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in the remaining patient. We have observed the fiery-red, sore 
tongue in 1 patient (Case 5), and the bald, smooth, pale tongue in 
2 others (Cases 1, 2). Pitfield- 2 and Means, Lerman and Castle 19 
have commented on the neurologic manifestations of myxedema. 
In our series, numbness and tingling of the hands and feet were 
present in 3 patients (Cases 1, 2, 5). In each instance, the reflexes 
were present, but diminished; the vibratory sense was absent in 
1 and present in the 2 others. Four months of intensive parenteral 
liver extract failed to cause any change in these neurologic signs 
in Case 2, although thyroid extract caused marked improvement 
in this and in the other 2 cases. 

Blood Picture. The reported blood picture in this type of anemia 
has not been uniformly constant or characteristic. Usually, the 
degree of anemia is not very marked. The hemoglobin is usually 
between 50 and 70%; the number of erythrocytes between 3 and 
4 million. The reticulocytes are not increased. Some writers have 
compared the erythrocytes to those found in chlorosis, 2 ' 27 while 
others, 3,17 ’ 22 ’ 24 have been impressed with the resemblance of this 
anemia to that of pernicious anemia. Lerman and Means 14 are of 
the opinion that the anemia may be classed in either group, and that 
in those patients having achlorhydria, a pernicious instead of the 
secondary type of anemia may develop. 

Experimentally, Kunde el al., 12 working with cretin rabbits, and 
in our work with the adult animals, 230 the anemia was characterized 
in each instance by a definite macrocytosis and hyperchromia. 
We have not, however, observed this erythrocytic change clinically; 
as in the 4 cases in which hematocrit observations were made, 3 
showed the mean corpuscular volume and the mean corpuscular 
hemoglobin to be within the limits of normal variation, i. e., norm o- 
cytic and normochromic. In the other instance (Case 5), a post- 
operative case, there was a definite hypochromia present. In this 
case, the existing achlorhydria may have been a factor in producing, 
accentuating, or changing the character of the red blood cells 
through an iron-deficiency. It is obvious that additional hematocrit 
observations on a large series of myxedematous patients with anemia 
are necessary before the erythrocyte is definitely classified as 
normocytic in character. 

■ The discrepancy between the experimental and clinical observa- 
tions of red blood cell size and hemoglobin content in myxedema 
may be due to several important factors. In the first place, the 
amount of functioning thyroid tissue must be considered. Experi- 
mentally, we arc dealing with animals that have been subjected to a 
total thyroidectomy, following which each animal developed an 
anemia. On the other hand, the majority of the clinical cases of 
myxedema have been spontaneous in origin, and approximately 
only half of these patients develop anemia. Furthermore, in the 
clinical cases, the presence or absence of the complex diet factors. 
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gastric achylia, pregnancies, and chronic infectious and toxic 
processes, and their effect on the hematopoietic system must 
all be kept in mind. Experimentally, these factors do not complicate 
the blood picture as we deal with young, healthy animals, of approxi- 
mately the same age and weight, on a standard diet and under ideal 
environmental surroundings. 

Usually, there is little or no definite change in the leukocyte count 
or the differential formula, although a slight leukopenia with a slight 
lymphocytosis may be present. Minot 20 concluded that a decreased 
bone-marrow function was evident, because the anemia was char- 
acterized by a moderate leukopenia, a slight lymphocytosis, and 
often a decrease of the platelet count, without evidence of increased 
reticulocyte formation. One would certainly not ascribe the anemia 
to increased blood destruction in the absence of increased bili- 
rubinemia. To explain the anemia, it may help to study bone 
marrow biopsies in the clinical cases, and though we have completed 
such a study in our thyroidectomized rabbits, both before, during 
and after thyroid feedings, we have not yet arrived at any definite 
conclusions. 

Differential Diagnosis. In the presence of an “anemia,” achlor- 
hydria, tongue changes and paresthesias, an erroneous diagnosis of 
pernicious anemia may be made instead of the anemia of myxedema. 
Such was our experience in Case 2. Sturgis 55 and Minot 50 believe 
that though there is a close clinical similarity between the two, the 
actual erythrocytic changes in myxedema are different in that the 
large macrocytes are absent. In our experience, the use of the hemat- 
ocrit to determine the average corpuscular volume and hemoglobin 
content of the red blood cells is of utmost value in the differential 
diagnosis. Furthermore, the presence of a normal gastric acidity 
and the physical signs of myxedema aid in ruling out pernicious 
anemia. Of course, the diagnosis of both pernicious anemia and 
myxedema in the same individual has been made. 16,15 As men- 
tioned, we have 3 such cases under observation. However, the 
association must be rare as Giffin and Bowler 8 found only 2 cases of 
myxedema in the analysis of G2S cases of pernicious anemia. The 
basal metabolic rate in pernicious anemia is ordinarily normal or 
slightly increased. 

Treatment. Most writers have observed that the anemia of 
myxedema improves under thyroid therapy. Herman and Means' 41 
conclude that thyroid extract alone is sufficient to cause the anemia 
to disappear slowly, but that iron, in addition to the thyroid extract, 
accelerated regeneration of the blood if hypochromia persists, and 
that liver extract is given in those cases with a blood picture of 
pernicious anemia. 

Our experience, both clinically and experimentally, has led us to 
believe that neither liver extract nor iron, alone or in combination, is 
of any real value in treating the anemia of myxedema. It has l>ccn 
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noted that intensive intramuscular liver extract failed to cause any 
reticulocyte response in either Case 1 or 2. Also, in spite of adequate 
doses of iron, Case 3 developed his anemia while under observation. 
Only in Case 5 who had a definite hypochromia did iron seem indi- 
cated and which probably accelerated blood formation. In each 
case, thyroid extract stimulated hemapoiesis with improvement in 
the blood, though we have been impressed with the slowness of the 
process. 

These clinical observations are directly comparable to the experi- 
mental findings that we observed in myxedematous rabbits, i. e., 
a definite reticulocyte response of 8 to 14% on the fifth to seventh 
day following varying doses of thyroid medication, with a later, 
slow, but sustained rise in the hemoglobin and the number of red 
blood cells. 2 * Such a response did not occur with either iron or 
intramuscular liver extract. Furthermore, direct experimental 
evidence of bone marrow stimulation by thyroid extract has been 
reported by Kunde et al., 1 - Limm ei al., 15 Adams and Shevket, 1 and 
Latta and Benner. 13 

Summary. 1. The exact etiology of the anemia of myxedema is 
unknown, but it is probably the result of decreased blood formation, 
due to the hypometabolic effect on the bone marrow. 

2. In addition to the usual physical signs of myxedema, the anemic 
patient may present such clinical features as a lemon-vellow pallor, 
glossitis, paresthesias, and an achlorhydria. An erroneous diagnosis 
of pernicious anemia may be made. 

3. In 3 cases, the mean corpuscular volume and the hemoglobin 
content of the red blood cells showed that the anemia was normo- 
cytie and normochromic in character. In the fourth case an achlor- 
hydria, hypochromia and microcytosis may have been due to an 
associated iron-deficiency anemia. 

4. Though thyroid extract causes a prompt increase in the basal 
metabolic rate, a transient decrease in the blood count may first be 
noted, followed by a slow, and sustained rise in both hemoglobin 
and erythrocytes. 

5. In the presence of hypochromia, iron may accelerate the 
regeneration of blood cells, but liver extract appears to be of no 
value in this type of anemia. 
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The erythrocyte sedimentation rate has been found elevated in 
coronary thrombosis, 3 and it has been suggested that this finding 
may be of value in diagnosis, prognosis and treatment. The present 
communication presents a comparison of the rate of red blood cell 
sedimentation in cardiac infarction and angina pectoris. The 
purpose is to ascertain the value of the test and to obtain further 
information concerning the underlying pathologic processes. 

Methods. The erythrocyte sedimentation rates were determined 
according to the method of Itourke and Ernstene. 10 “The corrected sedi- 
mentation index,” according to this method, is the maximum rate of 
settling of the red blood cells, corrected for the percentage volume of 
erythrocytes in the blood specimen; the normal for young adults lies 
between 0.08 and 0.35 mm. per minute. The fibrinogen content of the 
plasma was measured by the method of Wu; 15 the serum cholesterol by the 
method of Ling. 8 

The patients with angina conformed to those described by Ileberden.' 
The diagnosis was confirmed in each case by observation during an attack. 
So far as could be determined, they suffered from no illness other than 
coronary artery disease. All patients had been observed in this clinic at 
weekly intervals for months or years and their clinical courses were well 

! Tlie diagnosis in the cases of coronary thrombosis was established by the 
characteristic historv, clinical course and changes in electrocardiographic 
tracings. Therapy in these cases included 3 weeks’ complete bed rest in 

* This study was aided by a grant from the DeLaumr Mobile Re-oairh Fund. 
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the hospital and whenever possible 3 additional weeks at home or in a 
nursing home. Blood was obtained from these patients as soon after 
entrance to the hospital as was feasible and once or twice a week thereafter 
until discharge or until the index had returned to normal. Additional 
tests were made in some patients several months after discharge from the 
hospital. 



CORRECTED SEDIMENTATION INDEX 

Fig. 1. — The corrected sedimentation rate in 21 healthy persons 45 to 70 years 
of age, 55 patients with angina pectoris and 37 patients 4 to 12 days after the onset 
of coronary thrombosis. 


Results. Controls. It has been suggested that the sedimentation 
rate may be increased in old age, arteriosclerosis and hyperten- 
sion. 7 ' 16 No figures obtained by the methods employed in this 
investigation are available in this group of subjects. Consequently 
the corrected sedimentation indices of 21 persons aged 45 to 70 
were studied (Fig. 1). All these persons were working and appar- 
ently healthy, although they showed varying degrees of arterio- 
sclerosis and several had moderate hypertension. Of these subjects, 
two-thirds had an index below 0.50, 1 had an index greater than 
0.70, the remaining indices were 0.50 to 0.70. It is evident that 
individuals in this age group without evidence of disease may have 
sedimentation indices somewhat higher than the accepted normal 
for young adults; indices up to 0.70 are apparently normal. 

Coronary Thrombosis. Coronary thrombosis was studied in 
25 men and 12 women: 27 had a history of angina pectoris in the 
past; 1 patient was in the fourth decade of life, 7 were in the fifth, 
10 in the sixth, 11 in the seventh and 2 were in the eighth. The 
sedimentation indices of 2 patients, measured within 10 hours after 
the onset of symptoms, were 0.95 and 1.35; the indices of three 
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others, measured within 24 hours of the onset of pain, were 0 53 
0.55 and 1.20. ' ’ 

During the first few days after the onset of an attack of coronary 
•thrombosis, the sedimentation rate increased rapidly; 83% of the 
■patients studied developed indices greater than 1.0 before the fourth 
day. The maximum increase was found between the fourth and 
twelfth day at which time all sedimentation indices were higher 
than 1.0 and 66% of the indices were greater than 1.5 (Fig. 1). 
After 12 days the frequency of relatively low sedimentation rates 
increased; after 21 days indices less than 1.0 were found in 60% of 
patients (Table 1). 

Table 1. — The Sedimentation Rate in Coronary Thrombosis at Various Time 
Intervals After the Onset of Symptoms. 

Corrected sedimentation index. 

0.28 0.50 1.00 1.50 2.00 

to to to to to 

0 . 49 . 0 . 99 . 1 . 49 . 1 . 99 . 2 . 60 . 

Days after onset 


of symptoms. Per cent of patients. 

1-4 0 17 60 25 9 

5-9 0 0 30 40 30 

10-14 0 20 25 '45 10 

15-19 5 36 36 IS 5 

20-24 14 48 14 14 10 

25-30 33 28 19 10 10 


In 13 instances the rate returned to normal (less than 0.70 mm. 
per minute) between 14 and 28 days after the onset of symptoms. 
In 19 patients the index was still elevated at the time of discharge 
(22 to 32 days after the onset of the disease). The remaining 5 
patients died in the hospital during the acute attack (Fig. 2) ; these 
patients had indices of 1.0 to 1.75 1 to 3 days before death. 

Patients with pulmonary infarction usually had a rapid sedi- 
mentation rate, but similarly increased indices were observed in 
patients without evidence of pulmonary complications. 

Angina Pectoris. The sedimentation rate was studied in 55 
patients (43 men and 12 women) with angina pectoris in whom the 
duration of the disease varied from 3 weeks to 10 years. Three 
patients were in the fourth decade of life, S were in the fifth, 31 in 
the sixth and 13 in the seventh. Approximately one-half the patients 
had electrocardiographic evidence of coronary artery disease, an 
equal number had hypertension and about one-third had cardiac 
enlargement by Roentgen ray. 

In 21 patients the sedimentation indices were 0.70 or less; in the 
remainder (62%) the values were between 0.73 and 1.3S (Fig. !)• 
The sedimentation index tended to be 0,70 or lower in those patients 
whose symptoms were less than 6 months in duration. Hyper- 
tension," cardiac enlargement (Roentgen ray) elect rocnrdiographic 
evidence of coronary artery disease, or a history of preceding 
coronary occlusion did not influence appreciably the frequency of 
low sedimentation indices nor was there any evidence that patients 
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with angina at rest tended to liave higher indices than patients with 
angina only on exertion (Table 3). 



Fig. 2. — The corrected sedimentation index in coronary thrombosis, o o, 

composite curve of 13 patients whose sedimentation rates returned to normal within 

4 weeks after the onset of symptoms. • •, composite curve of 19 patients 

whose sedimentation rates failed to return to normal by 28 days. * 

Table 2. — The Corrected Sedimentation Index in 31 Patients with Coronary 
Thrombosis G to 12 Months After Discharge from the Hospital. 

Clinical condition G to 12 months 
after discharge from hospital. 


Cardiac* No cardiac 
Dead. symptoms, symptoms. 

Corrected sedimentation index 

at time of discharge. Per cent of patients. 

0.2S-1.00 (13 patients) 15 54 31 

1.10-2.38 (IS patients) 39 39 22 

* Angina pectoris, congestive failure or cardiac asthma. 

In 20 patients the sedimentation rates were measured again 
after an interval of 1 to 2G months. In 10 instances there were 
increases of 0.38 to 1.7G mm. per minute (50% to 300%). Five of 
these patients had had a definite increase in the severity of symp- 
toms within 2 weeks prior to the repetition of the test. Three had 
shown a striking decrease in symptoms during the preceding 2 weeks; 
the remaining 2 had shown no apparent change in clinical condition. 
Subsequent determinations in these patients showed a decrease of 
the sedimentation index toward the previous level. An eleventh 
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patient developed congestive failure during the period of observa- 
tion; with the onset of edema there was a decrease in the sedimenta- 
tion rate. Repeated determinations in the remaining 9 patients 
showed a change of less than 0.30 mm. per minute (33% or less). 
In none of these patients was there an y evidence of recent change in 
clinical condition. 

Table 3. Frequency of Low Sedimentation Rates (Corrected Sedimentation 
Index) in Patients with Angina Pectoris. 



No. of 

Per cent of 
patients with 

Duration of symptoms: Less than 6 months 

patients 

studied. 

. 12 

C. S. I. less 
than 0.7. 

75 

IS months to 9 years . 

. 33 

33 

Type of angina: Only on exertion 

. 34 

41 

At rest as well as on exertion . 

21 

3S 

Previous coronary thrombosis: No evidence in history , 

39 

45 

Definite history of attack 10 

31 

Blood pressure: Normal 

. 2S 

4G 

Hypertension 

2G 

• 31 

Heart size (7-foot roentgenogram) : No enlargement 

29 

59 

Enlargement 

19 - 

31 

Electrocardiogram: No evidence of coronary' disease 

25 

4S 

Evidence of coronary disease . 

2S 

3G 

Serum cholesterol: 184-250 mg. per 100 ec. . 

19 

31 

255-413 mg. per 100 ec. . 

1G 

5G 


Comment. It is generally agreed that the rate of sedimentation of 
the red blood cells is increased in the presence of infection oV tissue 
damage and is an index of the severity of the processes involved. It 
is to be expected, therefore, that coronary thrombosis and the re- 
sulting myocardial infarction will be accompanied by an abnormally 
rapid sedimentation rate. Measurements of the sedimentation 
rates of 58 cases of coronary thrombosis have been reported in the 
literature; 1 - 2J - 9 ,2 - N the present communication adds 37 more. In 
every instance the sedimentation rate was abnormally rapid at some 
time during the course of the disease. Thus, it would appear that 
a rapid sedimentation rate is one of the most constant manifestations 
of coronary thrombosis. 

In 1931, Rabinowitz, Shookhoff and Douglas 5 suggested that the 
test “may be valuable in diagnosis in cases appearing for examina- 
tion a number of days after an attack and presenting a normal 
temperature and blood count. . . . Repeat determinations . . . may 
aid materially in prognosis and treatment. ... It appears ad- 
visable to keep a patient in bed for at least as long as the sedi- 
mentation time still suggests active myocardial changes.” We 
have been unable to find any report concerning the value of the 
procedure in actual practice. 

The test frequently helps in differentiating between coronary 
thrombosis and severe paroxysms of angina pectoris. This is 
especially true if the patient is seen for the first time several days 
or a week after the episode. l*nder such conditions it may be 
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impossible to ascertain whether fever, leukocytosis or changes in 
the electrocardiogram have taken place. A persistently normal or 
only slight^ increased sedimentation rate between the fourth and 
twelfth day after the attack is strong evidence that there has been 
no myocardial infarction. Conversely, a marked increase in 
sedimentation rate, especial!}' if the rate shows progressive changes 
from day to day, may be of distinct aid in establishing the diagnosis s 
of coronary occlusion. It must be remembered, that patients with 
angina pectoris may show an elevated sedimentation index. This 
rarely reaches as high as 1.40, whereas patients with coronary 
occlusion usually have indices greater than 1.50.- The test is, of 
course, of no value in differentiating between myocardial infarction 
and tissue damage elsewhere such as may occur in gall bladder 
disease. 

We have found the test an aid in following the course of the 
disease but of little value in predicting the outcome of the acute 
attack. The period during which the sedimentation rate is rapid 
corresponds to the period when the maximum myocardial softening 
occurs. The period of recovery and healing of tissue damage is 
accompanied by a decrease in the sedimentation rate. The sedi- 
mentation indices of the 5 patients who died during the acute attack 
differed in no way from those of many who recovered. Those 
patients who were discharged from the hospital with elevated sedi- 
mentation rates, however, had a mortality more than twice as 
great as those who had low indices on discharge (Table 2). 

It must be remembered that the underlying coronary arterio- 
sclerosis predisposes to recurrent thrombosis. The best of manage- 
ment will not, therefore, eliminate a certain inevitable mortality. 

It would seem advisable, however, to continue bed rest until com- 
plete cicatrization of the myocardial infarct has probably taken 
place. The length of time necessary for this is not known. Large 
areas undoubtedly take longer than small ones. Regions of residual 
softening have been observed many weeks after the acute attack. 
Five weeks after the onset of symptoms 40% of our patients still 
showed high sedimentation rates. We have observed indices of 
0.95 to 1.25 several months after discharge from the hospital. In 
the light of these facts it would seem advisable to continue bed rest 
until the sedimentation rate either returns to normal or shows no 
further progression towards normal. 

Little is known concerning the sedimentation rate in angina 
pectoris. Burak 2 found the rate normal in 9 ambulatory cases of 
“severe” angina. Wood 14 found normal rates in 6 cases of “angina 
of effort,” whereas 5 cases of “angina of rest” showed a slight or 
moderate increase in rate. These 20 cases were studied by the 
Westergren method, without correction for the hematocrit. The 
hematocrit of approximately one-half of our patients with angina 
was greater than the average normal. This increase in hematocrit. 
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although slight, tends to diminish the total fall in the first hour for 
not only does it slow the rate at which the red cells settle but it also 
prolongs the time before obvious sedimentation begins. 30 A close 
correlation between the corrected sedimentation index and the 
plasma fibrinogen content has been demonstrated in rheumatic 
fever 3 and in a large number of other pathologic conditions. 4 Essen- 
tially this same correlation was found in 15 of our patients with 
angina in whom the plasma fibrinogen was determined. Ham 5 has 
observed an increased sedimentation rate in the defibrinated blood 
of some patients with markedly increased serum cholesterol. 
Approximately half of our patients with angina pectoris had a 
moderate elevation of the serum cholesterol level (250 to 415 mg. 
per 100 c c.); however, no correlation between the sedimentation 
rate and. the serum cholesterol content was observed (Table 2). 

Certain facts suggest that attacks of angina pectoris occasionally 
result in tissue damage. The occurrence of abnormalities in the 
electrocardiogram indicates that myocardial changes have taken 
place, and it has been demonstrated that areas of myocardial 
softening can occur even in the absence of occlusion of the coronary 
arteries. 31 During the first few months after the onset of angina the 
sedimentation rate is likely to be normal, later in the course of the 
disease it becomes more rapid. Sudden changes in the severity of 
the disease are not infrequent and such changes may be accompanied 
by a striking increase in the rapidity of red cell sedimentation. 

It is evident that knowledge of the sedimentation rate may be 
of value in examining and following the course of patients with 
angina pectoris or coronary thrombosis. It must be remembered, 
that the test is not specific for these conditions and a single de- 
termination of the sedimentation rate, without knowledge of the 
clinical findings and without assurance that other tissue damage or 
infection is absent, is of little value. 

Summary and Conclusions. 1. The corrected sedimentation index 
was studied in 113 persons: 37 with coronary thrombosis, 55 with 
angina pectoris, and 21 apparently normal persons between the 
ages of 45 and 70. 

2. Elderly individuals, without any evidence of disease, may 
have a corrected sedimentation index slightly higher (up to 0.70) 
than the accepted normal for young adults. 

3. A moderate elevation of the corrected sedimentation index 
(0.73 to 1.38) was found in over half of the patients with angina 
pectoris. There is reason to believe that attacks of angina pectoris 
occasionally result in myocardial damage. 

4. An elevated sedimentation rate is one of the most constant 
manifestations of coronary thrombosis. The fastest rates were 
observed between the fourth and twelfth days after the onset of 

svmptoms. , , 

* 5. In two-thirds of the cases the rate was considerably greater 
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than that seen in angina pectoris; this may be of value in differenti- 
ating between angina pectoris and coronary occlusion during the 
first 2 weeks after the onset of an attack. 

6. The sedimentation rate reflects the course of the disease and 
is an aid in following the progress of the patient but is of little or no 
aid in the prognosis of the acute attack. 

7. The mortality of patients discharged from the hospital with 
fast sedimentation rates was twice as great during the first year 
after discharge as that of patients discharged with low or normal 
rates. It is advisable to continue bed rest until the sedimentation 
index either returns to normal or shows no further progression 
towards normal. 

We wish to express our appreciation to Dorothy Rourke Gilligan for her kind 
interest and cooperation in these studies. 
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It has been demonstrated 1 ob - 14 17 that the incubation of liver or 
liver extract with normal human gastric juice or hog gastric tissue 
markedly increases the potency of liver or liver extract. This 
increase is probably the result of the interaction of the intrinsic 
factor of Castle 2 in the gastric juice or tissue with an extrinsic 
factor present in the liver. There is, however, a definite relation- 
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ship between the amounts of liver extract and gastric juice neces- 
sary to produce maximal reticulocyte responses when the combina- 
tion is fed daily by mouth to patients having pernicious anemia. 
Near maximal responses do not follow the administration of smaller 
amounts than 4 gm. of liver extract (that derived from approxi- 
mately 90 gm. of whole liver) even after it has been incubated with 
100 cc. of gastric juice. To increase the potency of 4.5 gm. of 
liver extract satisfactorily, 50 or more cubic centimeters of gastric 
juice are required. 7b 

We have previously recorded a few of the properties of the intrinsic 
factor in normal human gastric juice. This factor can be concen- 
trated by the use of ultrafilters. 10c Most of the intrinsic factor 
is destroyed or used up during the process of concentration by 
vacuum distillation. The hematopoietic material in concentrated 
human gastric juice active on intramuscular injection, however, is 
formed during this process. 70 Our previous studies also confirmed 
the work of Castle and his associates 2 in that the intrinsic factor 
can be separated from the enzymes pepsin and rennin by casein 
precipitation. However, casein precipitation is not a satisfactory 
method for the removal of these enzymes in the isolation of the 
intrinsic factor. A small amount of the casein is dissolved in the 
gastric juice, thus introducing an extraneous protein. In addition, 
the removal of the last traces of pepsin and rennin with casein is 
quite difficult. 

It is the purpose of this paper to record additional information 
on the properties of the intrinsic factor and the methods employed 
in attempting to obtain the intrinsic factor in a purer state. In 
many of the following studies the gastric juice was concentrated by 
ultrafiltration before any attempts were made at fractionation of 
the gastric juice. This was of great assistance, as many of the 
procedures would have been much more difficult, or even impossible, 
without preliminary concentration of the gastric juice. 

Methods. All patients used in these studies were clinically and hcmato- 
logically typical of pernicious anemia. On entering the hospital, the 
patients were placed on low vitamin 13 complex diet containing no meat, 
eggs, or milk. Daily red blood cell counts, hemoglobin determinations 
(Newcomer), and reticulocyte counts were made. During the peak of the 
rise the reticulocytes were counted twice daily. Control periods of 2 to 
7 days preceded the institution of the test therapy. Following the admin- 
istration of the test materials, all patients received either “Extralin' 
(Liver-Stomach Concentrate, Lilly) or liver extract by mouth. 

The various fractions of gastric juice tested in these studies were brought 
to approximately the original volume with 0.3 % HC1, and adjusted to 
pH 1.0 to 1.2, and the quantity of the material equivalent to the designated 
amounts was incubated for 2 hours with 1 vial of liver extract. These 
liver extract gastric juice digests were neutralized immediately before 
being administered to the patients at -1.30 r.M. The evening meal wa<= 
served at 0.30 r.M. The digests were administered daily for 10 days 
except to Cases 4, 5, and 0, who received the digests for 15 days. Du- 
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prolongation of treatment was due to the fact that the reticulocyte responses 
following treatment of the gastric juice with alcohol were markedly delayed. 

The ultrafilters used were of the Bechold type described by Bronfen- 
brenner 1 and used previously, 7a ' 10c by us. The alcohol and acetone soluble 
portions of the gastric juice administered to Cases 3, 4, 6, and 7 were freed 
of the solvents by vacuum distillation as previously described 70 immediately 
after removal of the precipitate. Casein precipitation was carried out as 
described previously. 100 When Lloyd’s reagent was added to the gastric 
juice, the gastric juice was stirred with a mechanical stirrer for from 15 to 
30 minutes. If, after removal of Lloyd's reagent by centrifugation and 
filtration through paper, the gastric juice still contained rennet activity, 
more Lloyd’s reagent was added and the procedure repeated until all rennet 
activity had been removed. The method 100 used for determining rennet 
activity is extremely sensitive. 

Results, Morris 12 and his associates reported that the hemato- 
poietic material in concentrated gastric juice active on intramuscular 
injection was dialyzable and soluble in 80% acetone and 80% 
alcohol. We, however, found that the intrinsic factor in normal 
human gastric juice after concentration by ultrafiltration would 
not dialyze through a cellophane sack either before or after precipi- 
tation of the gastric enzymes with casein. (See Cases 1 and 2, 
Table 1.) The intrinsic factor remained in the sack. Fractionation 
of the concentrated gastric juice by alcohol and acetone was also 
found to be unsatisfactory as a means of purification of the intrinsic 
factor. The material is at least partially soluble in alcohol and 
acetone (Cases 3, 4, 6, and 7a). However, a good portion of the 
intrinsic factor is destroyed by the alcohol and acetone or by the 
process of vacuum distillation during the removal of the solvents. 
The alcohol precipitates contained a small amount of intrinsic 
factor (Case 5), but not enough to produce a second reticulocyte 
rise in Case 7b following the slight response this patient had had 
to liver— gastric juice digest in which the alcohol soluble portions 
of the same gastric juice were used as a source of intrinsic factor. 

Northrop 13 was able to precipitate pepsin by the use of ammonium 
sulphate.. We therefore hoped that the pepsin and rennin and 
mucus could be separated from the intrinsic factor by this reagent; 
however, the precipitate also contained the intrinsic factor. The 
precipitate formed by half saturation of 120 cc. of gastric juice 
with ammonium sulphate was redissolved in 0.3% HC1, incubated 
with 1 rial of liver extract, and fed daily to Case 8 (Table 2). A 
maximal reticulocyte response (14.5% at original red blood cell 
level of 2.17 million) and a satisfactory clinical improvement fol- 
lowed this therapy. 

At the time it seemed strange that the intrinsic factor should 
be partially soluble in alcohol and yet be precipitated with ammo- 
nium sulphate. Dakin and West. 4 however, have subsequently 
shown that the active principle in liver extract has similar solubility. 
Although we knew that alcohol was injurious to the intrinsic factor, 
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we felt it was advisable to treat the material precipitated with 
ammonium sulphate with 80% alcohol. It was found (Cases 9 
and 10) however that the intrinsic factor, after ammonium sulphate 
precipitation, was insoluble in alcohol. This change in alcohol 
solubility could be due either to the increase in salt content of the 
fluid after the ammonium sulphate precipitation or to the absence 
in the redissolved juice of some material in the original gastric juice 
which held the intrinsic factor in the alcohol. 


Table 1. Responses of Red Blood Cells, Hemoglobin and Reticulocyte Percentages or 

Juice Fractionated by Dialysis and 


Case No. 


1. 


1. 


2 . 


2 . 


3. 


Method used in frac- 
tionation of gastric 
juice Dialyzed.* 

Fraction of gastric juice 
used Dialysate. 

Cc. gastric juice derived - 
from 120 cc. 


Pttd. with casein Pttd. with casein Pttd. with 80% 
Dialyzed.* then dialyzed.* then dialyzed.* ncetone.* 
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An attempt was then made to precipitate the enzyme-free casein 
supernatant fluid, which has been shown to contain tire intrinsic 
factor, 1 0c with ammonium sulphate in the hope that the casein left 
in the fluid could be precipitated out leaving the intrinsic factor in 
solution. The intrinsic factor, however, was precipitated with the 
casein by the ammonium sulphate. The liver extract gastric juice 
digest made with the redissolved precipitate from 150 cc. original 
gastric juice apparently contained a considerable amount of ammo-' 


Pernicious Anemia Patients to Liver Extract-Gastric Juice Digests Made from Gastric 
by 80% Alcohol and 80% Acetone. 


4. 

5. 

0 . 

7a. 

7b. 

Pttd. with 80% 
alcohol.* 

Pttd. with 80% 
alcohol.* 

Pttd. with 80% 
alcohol.* 

Pttd. with 80% 
alcohol.* 

Pttd. with 80% 
alcohol.* 

Filtrate. 

Precipitate. 

Filtrate. 

Filtrate. 

Precipitate. 

120 cc. 

120 cc. 

150 cc. 

150 cc. 

150 cc. 














Ig 



Ig 



Eg 



Is 



r S 

O d 

S2 


:E 

Od 

6? 


6 

O d 



: £ 

O d 



w <3 

. ft 


' 

o 


A 

o 

u 

-2 ci 

c. 

i 

•fcS 

a 


■S 

ci 

to 

to 

to 

to 

to 

to 

to 

w 

to 

to 

to 

« 

1.5 

34 

1.3 

1.8 

52 

0.8 

2.1 

59 

5.0 

1.6 

4G 

1.5 

1.5 

40 

1.0 

1.8 

51 

1.2 

1.8 

55 

5.3 

1.4 

44 

1.7 

1.5 

35 

1.0 

. 1.7 

4*1 

0.0 

2.0 

57 

4.5 



O.S 

1.2 

32 

. . * 

1.0 

43 

l.G 



4.2 

i Yc 

40 

0.1 

* • • 

, , 

0.0 

• • « 


0.8 

2.0 

57 

5.0 

1.0 

45 

0.5 

1.2 

32 

3.1 

1.3 

45 

1.1 

2.2 

59 

4.4 



1.9 

1.4 

32 

3.8 

1.3 

53 

0.8 

2.3 

03 

4.5 

\A 

44 

2.4 

1.7 

35 

3.1 

1.4 

49 

2.1 

2.0 

72 

4.7 

1.5 

43 

3.8 

1.0 

30 

3.0 

1.4 

45 

0.5 

1.9 

09 

4.8 

1.0 

42 

4.0 

1.0 

35 

2.8 

1.0 

39 

1.8 

2.5 

70 

4.1 

1.0 

43 

3.0 

1.5 

35 

4.0 

1.3 


2.5 

, , 


5.0 

1.4 

43 

3.0 

. « 4 


0.8 

« , , 


2.7 

2.5 

09 

6.3 

l.G 

48 

3.3 

1.3 

37 

9.4 

1.3 

44 

5.3 

2.4 

72 

5.4 




1.5 

34 

9.3 

1.2 


0.7 

2.0 

7G 

0.8 

K5 

44 

\.2 



14.1 



0.1 



8.3 




i 14 

30 

9.1 

U3 

39 

0.1 

2^4 

75 

7.0 




1.4 

35 

9.0 

1.4 

38 

7.7 

2.4 

09 

0.5 




1.0 

31 

7.9 

1.0 

43 

5.0 



6.1 




... 

. , 

5.0 



7.0 

2.’ 3 

83 

4.0 




1.0 

38 

3.G 

i.3 

39 

5.4 







... 

.. 

... 

1.0 

49 

4.4 







“ Extralin, ” 

'‘Extralin," 

“Extralin 





12 capsules. 

12 capsules.' 

12 capsules. 




1 ,G 

38 

3.0 



3.4 

2.3 

83 

4.0 




1.7 

37 

0.7 



4.0 

2.0 

81 

4.7 




1.8 

37 

2.8 

1.9 

52 

4.2 

2.8 

72 

4.8 




1.5 

42 

0.7 

l.G 

57 

3.2 

' 2.7 

75 

2.7 




1.5 

30 

1.0 

2.1 

54 

2.7 

2.0 

75 

2.8 




1.7 

44 

3.0 

2.0 

59 

2.3 

2.0 

7G 

3.0 




. . . 

, , 

5.8 

1.9 

59 

3.4 



7.0 




1.7 

40 

10.1 

l.S 


0.4 

i.s 

7G 

7.5 


» 


2.1 

50 

12.2 



7.0 

3.0 

21 

7.5 




2.5 

50 

10.5 


00 

G.9 

2.9 

77 

7.7 




2 2 

00 

9.0 

2.1 

01 

7.5 

2.9 

70 

5,2 




2.5 

01 

4.4 

2 ° 

71 

5.2 

2.9 

73 

5.5 




. . . 

. . 

3.0 

2.4 

09 

5.3 

3.1 

85 

3.G 




. . • 


2.0 

3.0 

72 

4.0 







2.5 

42 

2.0 

2.5 

71 

4.0 







2.4 

50 

l.S 



4.3 







3.1 

GO 

o.s 

2.6 

84 

3.3 







3.2 

04 

1.0 

2.S 

S5 








3.G 

07 

o.s 











E| 



r E 

O d 



to ^ 

. ft 

4 

44 

a 

to 

to 

k 

1.5 

44 

1.2 

1.5 

43 

0.8 

1.0 

43 

1.8 

1.5 

44 

0.3 

l.G 

43 

0.2 

1.5 

40 

0.1 

. , , 


1.2 

1.3 

42 

1.0 

1.4 

39 

1.1 

1.3 

38 

1.4 

1.5 

45 

1.0 

1.5 

43 

1.4 


“Extralin,” 
12 capsules. 


1.5 

43 

1.4 

1.5 

43 

1.7 

. . « 

, . 

2.0 

1.4 

43 

2.3 

1.7 

42 

2.1 

l.G 

40 

2.0 

1.8 

40 

10.2 

1.8 

48 

18.8 

1.7 

50 

25.2 


. . 

17. S 

2.0 

50 

)9.9 

2.3 

51 

19.2 

2.0 

55 

32.0 

2.5 

59 

10.9 

2.9 

01 

9.9 

2.9 

01 

... 



404 


helmer, fouts: 


o 

o 

5 


B 

O 


•I'll I 


: £ 


_! O S C Cl>J ^ “ 

£ CJ 



m O s 

C C K*> 

d 

as 

“'■S' 


H 

cc 

+ 

PS 


J V Q ICM^OPINOOIMSCO^OD 

06 s - . - 

PS ' 

4^: 


c 

3 eg . 


hhNN 

— * 0 -*c c- t>i — « ci 0 ci 

■IOOOC2 



S^IOLS 

■•CtCCOCO 

• 0 

■ C.NN 

.MWMlOOO 

•N 

■HHW 

• Cl Cl Cl ci Cl Cl 

• Cl 


o 

5 a 

f- e 

as < 

•< 65 

o 3 

^ B 

o 03 
K £ 

x 3 

k § 
CJ 3 

g s 

£*■ ■<r 4 


ofe? 

PS 


•ass 


O £ 
H ? 
S 2 
£ 2 

C a 
K 5 

2 m 
u , 

v. 3 
e < 
« a 
^ a 

|o 

5 £ 


q=u| 

«l£S 
« “ 


•— ® CJ C> 

BilSl • 

Hill I j 

*s E £ £ « S g 
« £ - w 
-7 fi*5 

i - « " ? 

crp^:— 

01" 


^U 3 CO < '?<COCOOCl'*<OCl''C 

,2 ^ o o *-< ci ci ~ ci ci ci -c ci 


t- § -f «w CIO C>| CO . -us TP 

oh^Sh 

PS « 


- 

’■^ x > a 




-CCWOO^fCJCCOODOCMN 

fC w CC CC © ci ci CO C w*S*5 


- S 0 - 5.2 Z 

f c. c ^ ^ r . 

s IlI-i:§o -assgs :SSfe 

II o -^5 : K . 

t»j3 2 £ ’■* .=: *- c cic* *C5M« .-j<^ • so ao r- 

C w ■ ■ — , 22 ^ 

0*^2- - ~ ~ — Cl • — Cl Cl • Cl Cl -Cl Cl MCI 

* « ^ 


©O»*:C:00C'*i< — ■*C1C0 

ci r* ’•* ■«* -«• r* cc ci ci ci «-* 

V§ 

*c ^ 

2 & — h- c: t*. c: © • ec ci 00 so 

X 2 CCNCOC -CNNN 

H« 

C-OOOOOOO — >OCNC 

ci ci cc ci ci ec • ci ci «' «* 

^©C-eC^ic — ©©©©©'•-‘©©OOO 
- j ci © © 0 ci «i ci 00 © ei ci ci -c ci *•* ci 
~c-2 

3 

Sc. © ■ ec © — 00 h- o • o *f « m is o • -ci 

,, u; ■ m W 15 UJ L"3 •CCcCO • 

y 6 

© •©’-‘Ci-fusec • -^ »-*: co ~ co t- .ci 
•— 'Ci^cicici • ci ci ci ci ci ci *co 

u ’^N-OOCOCO'CCl^-CiOO-t 

f) o 

>-£ Cl Cl Cl CC In. © ci — b- <2 P5 

o! 

O «0 

”5 w.- ^-CIOCIO -MOCOCOOO 

? os v'j'pjT-*? ••rr«*r«^ 

JO- 

C CO 

fc£ 

0 + -CCl'-'CCCl • M C C C C 


scoisCH^ei-^cci -cofi 
»c ci — c: ci ci ci rr ci ci -i — -i 


^ o 

*e S 


t^.O'T' • CO Ci •-• *-• 00 
ci ci ci ■’ ci ci ci ci ci 


■ CC-'CCwN 

•'cicicicicics 


a? « 
H H 
Z < 

* 2 


c 

o 

o 

s 

u 


w 

« 


•Sg 

3.H 
P c o 
; c- 

£|i 


X c?. 


.r o 

C Cl 
o ■— • 


^ f © Cl ^ C © 00 UC *C Cl »C t>- O Cl © t'* CO 

cirir; - ri'rNoO'-Nr-VnciKfici . 


£*£»" t£ -nccccn -t- 


Q-V5 


s co •— rc o -r -r »c • »c -r © c*. *" *oo 
c. ~ ci i ci ci ci ci ci ci -cicicicicic: .ci 


rs a 
e, ^ 


• «cir:'-iSCi-xc.c*-Pirt- , *c 


§ T 
f u 


OOOI-CCC •OOClO^ClOO'^Cl 
««««* 


C0 ffC o ,*3 «»CC2fC«r"* , C 

cicicitirifi 'cccirc recs — 




t Nci*fomrr tnrilio^l. 



INTRINSIC FACTOR IN NORMAL HUMAN GASTRIC JUICE 405 


nium sulphate adsorbed on the casein, as it produced marked nausea 
when fed to Case 11. There was, however, a maximal reticulocyte 
response (17.7% on the eighth day with original red blood cell 
level of 1.70 million). The clinical response and rise in red blood 
cell count was very satisfactory. 

The removal of pepsin and rennin from the gastric juice by 
precipitation with tricalcium phosphate offered the opportunity to 
remove these enzymes without adding any extraneous proteins. 
The tricalcium phosphate was prepared as described by Utkin. 1C 
It was possible completely to remove all the rennet activity from 
the gastric juice by this method. However, during the removal of 
the last traces of this activity much of the intrinsic factor was also 
removed, although demonstrable amounts still remained. The 
response of Case 12 (Table 3), who received a liver extract gastric 
juice digest made with 120 cc. gastric juice from which all but 
0.08 to 0.24 mg. of rennin per cc. had been removed, was greater 
than the response of Case 13. The digest administered to the latter 
patient was made with 150 cc. of gastric juice completely freed of 
pepsin and rennin with tricalcium phosphate. 

The results obtained using casein and tricalcium phosphate sug- 
gested that if the right reagent were used, the enzymes pepsin and 
rennin might be satisfactorily separated from the intrinsic factor 
by the process of adsorption. Lloyd’s reagent was selected next 
as a possible reagent. It was found that it was necessary to add 
from 10 to 15 gin. of the reagent per 100 cc. of gastric juice to com- 
pletely remove the enzymes pepsin and rennin. When a liver 
extract gastric juice digest made with 150 cc. of gastric juice so 
freed from pepsin and rennin was fed daily to Case 14, a maximal 
reticulocyte response (33.6%) followed. A similar liver extract 
gastric juice digest made with 100 cc. of this pepsin- -and rennin- 
free gastric juice, when fed for 10 days to Case 15, produced a rise 
in reticulocytes of only 12.8% and no rise in red blood cell count. 
When the amount of the pepsin- and rennin-free gastric juice used 
in the digest was increased to 150 cc., a second rise in reticulocytes 
up to 38.9% followed. There was a satisfactory rise in the red 
blood cell count. This response seemed maximal, but when the 
patient received 6 vials of liver extract per day by mouth and 6 cc. 
concentrated liver extract twice a week intramuscularly, a third 
reticulocyte rise (20.6%) was obtained (Table 4). 

The intrinsic factor in the gastric juice after removal of all the 
peptic enzymes by adsorption with Lloyd’s reagent was found to be 
precipitated on saturation with ammonium sulphate (Cases 16a 
and 165), although considerable intrinsic factor was lost by this 
procedure. 

In the preceding studies, unconcentrated gastric juice was treated 
with Lloyd’s reagent; whereas, the gastric juice used in liver extract 
gastric juice digest fed to Case 116 was first concentrated by ultra- 
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filtration before it was treated with Lloyd’s reagent. This pro- 
cedure greatly reduced the total amount of Lloyd’s reagent required 
to remove the pepsin and rennin. A reticulocyte response of 
20.4% was obtained when this digest was fed to Case lib. There, 
however, was a slight secondary response (6.5%) to a known potent 
material. 

These responses indicated that from one-half to two-tliirds of the 
intrinsic factor was lost during the adsorption of the enzymes pepsin 


Table 3. — Response of the Blood of Pernicious Anemia Patients to Liver 
Extract-Gastric Juice Digests. (The Gastric Enzymes ivere Removed 
from Gastric Juice by Adsorption with Tricalcium Phosphate.) 


Case No 


12. 



13. 


Method used in fractionation 

Tricalcium phos- 

Tricalcium phos- 

of gastric juice 

phate adsorption. 

phate adsorption. 

Mg. rennin per ec. filtrato . 


0.0S to 0.24'. 

• 

0. 


Fraction of gastric juice used 


Filtrate. 



Filtrate. 


Co. gastric juice derived from 


120 cc. 



150 cc. 



R.B.C., 


R.B.C., 




mill. 

Hsb.,* 

Ret., 

mill. 

llab.. 

Ret., 

Day. per c.mm. %. 

%■ 

per c.mm. 

%■ 

%■ 
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and -rennin by the Lloyd’s reagent.' However, by this procedure 
the pepsin and rennin could' be completely separated from the 
intrinsic factor without adding any extraneous proteins. This 
method, therefore, appears to be quite satisfactory as a preliminary 
step for the further purification of the intrinsic factor. 

It was felt advisable to do a few simple tests on the purified 
gastric juice at this time, although we realized that the -intrinsic 
factor was far from being in a pure state. The original gastric 
juice showed titratable acid = 69 cc. N/10 'per 100 cc., rennin = 



Chart I 


34 mg./cc., mucous sugar = 0.175 nig./ec., and total nitrogen = 
0.49S mg./cc. After the treatment of 100 cc. of gastric juice with 
100 gm. of Lloyd’s reagent, the titratable acid = 15 cc. N/10 per 
100 cc., rennin = 0 mg./cc., mucous sugar = 0.0025 mg./cc., and 
nitrogen = 0.13 mg./cc. (26% of original nitrogen). The original 
"•as trie juice showed a strong biuret reaction, heat coagulable pro- 
teins, a very strong Molisch test and a weakly positive niiihjdnn 
reaction. Precipitates were formed by S0% alcohol and half 
saturation with ammonium sulphate. The gastric juice. 
adsorption with Lloyd's reagent, showed a questionably positive 
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biuret reaction, no heat-coagulable proteins, negative Molisch and 
negative ninhydrin reaction. There were no 80% alcohol or half 
saturated ammonium sulphate precipitates, although there was a 
slight but definite saturated ammonium sulphate precipitate, and, 
as shown above (Cases 16a and 1 6b) this precipitate contained the 
intrinsic factor. It is interesting that the partially purified intrinsic 
factor has many of the properties of the purified liver extract 
preparations described by Dakin and West, 4 and Laland and Hem. 11 

Following the completion of these studies, Greenspon 8 reported • 
that pepsin was antagonistic to the antipernicious anemia factor in 
gastric tissue, as he found that the feeding of normal gastric juice 
(about 250 cc. daily), peptically inactivated, was effective in perni- 
cious anemia without the addition of beef or other source of “ extrin- 
sic factor.” We had, however, previously 10 ' reported that the 
feeding alone of 150 cc. of gastric juice from which the enzymes 
pepsin and rennin had been removed by casein precipitation pro- 
duced no hematologic response. Greenspon, in explaining Castle’s 
results, concluded that the beef adsorbed the pepsin of the gastric 
juice and thus protected the antipernicious anemia principle. This 
explanation cannot apply to the increase in activity of liver extract 
after incubation with normal human gastric juice, as the peptic 
activity after incubation was as great as before. It seemed neces- 
sary, however, to repeat Greenspon’s experiment. The gastric 
juice was collected daily from 2 normal individuals into flasks sur- 
rounded by an ice-salt mixture. It was immediately brought to 
pH 7. 2-7.4 by the addition of strong NaOIi and stored in the ice 
box until it was fed by stomach tube to Case 17 (Chart I) at 4.30 
p.m. The average amount the patient received daily was 325 cc. 
Rennet activity of the juice tested just before administration 
averaged 4.4 mg./cc. The patient was on a meat-, egg-, and milk- 
free diet; and received the evening meal at 6.30 p.m. A reticulo- 
cyte peak of 10% was reached on the eighth day of treatment, but 
the red blood cell count showed no increase. The gastric juice in 
this experiment was not filtered, so the large amount of mucus 
and small amount of blood present in the unfiltered gastric juice 
might have supplied a small amount of extrinsic factor thus produc- 
ing this slight reticulocytosis. This response, however, was far 
from maximal as a 56.5% reticulocyte rise followed the oral admin- 
istration of a known potent material (Chart I). 

Flood and West, 6 Ungley and Moffett, 15 Hanes, Ilansen-Pruss and 
Edwards, 9 Fitz-Hugh and Creskoff, 5 and Castle and Ham 3 have 
also reported observations at variance with Greenspon. Castle 
and Ham, however, concluded that incubation outside of the body 
of the patients should be eliminated from future studies on intrinsic 
and extrinsic factors, as in the presence of native pepsin and IIC1 
a portion of the intrinsic factor is lost by this procedure. As all 
the studies reported here were carried out under the same condi- 
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tions, the destruction of intrinsic factor by the incubation (2 hours) 
should not interfere in comparing the activity of the various frac- 
tions of the gastric juice. 

Summary and Conclusions. The daily oral administration of 
325 cc. of “depepsinized” human gastric juice to a patient with 
pernicious anemia in relapse did not produce a satisfactory response 
of the blood, thus further emphasizing the need of both an intrinsic 
and extrinsic factor in hematopoiesis, as postulated by Castle and 
his associates. 

The intrinsic factor in human gastric juice is partially soluble in 
80% alcohol and 80% acetone, but it does not dialyze through 
cellophane, either before or after the precipitation of pepsin and 
rennin with casein. 

One-half saturation with ammonium sulphate precipitates the 
intrinsic factor from normal human gastric juice and from gastric 
juice previously freed of pepsin and rennin by casein precipitation. 
This precipitate containing the intrinsic factor, however, is not 
soluble in 80% alcohol. 

The gastric enzymes, pepsin and rennin, and the gastric mucin 
can be separated from the intrinsic factor by adsorption of the 
enzymes and mucin on tricalcium phosphate or Lloyd’s reagent. 

The intrinsic factor thus obtained is in a relatively pure state and 
no longer is precipitable on half saturation with ammonium sulphate. 
The saturated ammonium sulphate precipitate, however, contains 
the intrinsic factor. 

There is considerable loss of intrinsic factor during the process of 
adsorption of the enzymes with tri calcium phosphate. 

The loss of the intrinsic factor on Lloyd’s reagent is not excessive 
and this procedure offers a good method for the further purification 
of the intrinsic factor. 
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This report is a summary of the treatment of 6 cases of myasthenia 
gravis. The diagnosis was made on the history and observation of 
changing palsies, particularly of the extraocular muscles, and the 
general increased 'fatigability. The favorable response to the 
administration of prostigmin (dimethyl carbamie ester of bydroxy- 
phenyltrimethyl ammonium methylsulphite) also proved to be of 
diagnostic importance. Each patient was subjected to a number of 
different forms of treatment in such a way as to provide a control, 
both in relation to the other members of the group, and to his own 
basic condition. In this way an attempt was made to arrive at the 
best therapy for each patient as an individualized problem. 

The nature of myasthenia gravis and its position in the classifica- 
tion of diseases remain in doubt. The earliest report of myasthenia 
gravis of which we are aware is by Willis 9 in "The London Practice 
of Physick.” This description mentions the progress and change- 
ability of symptoms throughout the day, and the predominance of 
symptoms referable to muscles supplied by the brain stem nuclei. 
Willis was of the opinion held by many subsequent authors that the 
condition was, at least in part, hysterical. Buzzard, 4 in 1905, 
observed collections of lymphocytes in the striated muscles, and the 
frequent thymic enlargement. He regarded myasthenia gravis as a 
syndrome resulting from lymphosarcoma of the thymus with 
metastases to the muscles. Though his observations have been 
confirmed by others, his interpretation was not accepted. Norris, 15 
from a study of 4 autopsied cases and those in the literature, esti- 
mated that at least one-half showed gross thymic involvement. 
Skinner 19 recorded a case in which there was gross involvement of 
the thymus and other lymphoid structures such as the spleen and 
superficial lymph nodes. Rosenow and Heilman 18 regarded the 
myasthenic syndrome as due to a specific streptococcus. Lympho- 
cytic infiltration though a fairly constant finding in myasthenia 
gravis may also be found in other diseases 3 ; however, it is worthy 
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of note that Ivmphorrhages are not found in the muscular dystro- 
phies. 

Metabolic studies have given no clue to the nature and etiology of 
myasthenia. Boothby and his collaborators 1 found no significant 
metabolic abnormalities after extensive study of a group of these 
patients. 

The site of the lesion causing this syndrome has been perplexing 
until recently. It is of clinical importance that the visceral muscles 
such as the iris and myocardium are frequently affected along with 
somatic musculature. 14 Microscopic studies of the central nervous 
system and peripheral nerves have yielded no demonstrable lesions. 
The muscle tissues are relatively normal histologically, except for 
the lymphorrhages which are insufficient quantitatively to account 
for the profound symptomatology. Physiologic study, has shown 
that the efferent nerve conducts normally 13 and that the fatigued 
myasthenic muscle responds to direct stimulation. This suggests 
that the obstruction to the passage of impulse from nerve to muscle 
may exist at the junction of these two structures. Since no anatomic 
explanation could be offered, a physiologic approach to the problem 
was attempted. Recently this suspicion has been strengthened by 
work 13 showing that there is an area at the myoneural junction in 
myasthenia gravis at which impulses suffer decrement or extinction. 
While it can be stated with reasonable certainty that the myoneural 
junction is one site of physiologic disturbance, it is very likely not 
the only one. The observation that myasthenic symptoms are 
favorably influenced by ephedrine 6 and, as shown in our case reports, 
by benzedrine, would indicate that other physiologic sites are impli- 
cated. 

As a result of the lack of exact knowledge of the nature and seat 
of the primary lesions in myasthenia gravis many modes of treat- 
ment have been attempted. These varied with the concept of the 
underlying etiology. When the relationship to the muscular 
dystrophies was deemed important, the .aim was to correct some 
possible metabolic disturbance. When the thymic aspect was 
stressed, treatment was directed at the thymus. With the new 
emphasis on the myoneural junction, drugs were employed the 
pharmacologic activity of which centered about this point. The 
following is a review of the chief modes of treatment. The results 
of treatment in our 6 cases are discussed. The occurrence of spon- 
taneous remissions in the course of myasthenia gravis was fully 
recognized, but the prompt and lasting response to some of the 
agents make it appear that the relief of symptoms was not in the 
nature of a remission. 

Treatment with Amhmwctic Arid. Remen 17 thought that the 
metabolic disturbances in creatine-creatinine relationships which 
have been demonstrated for the myopathies, especially of the 
atrophic or pscudohypertrophie types, were likewise present m 
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myasthenia gravis. Aminoacetic acid (glycine, giycocoll, Glyk- 
hepar) is indicated theoretically and to a somewhat less extent 
empirically in the treatment of this creatine-creatinine disturbance 
in the myopathic dystrophies. Remen concluded, basing his 
opinion on 'one case studied, that “ Glykhepar should he employed 
in such (myasthenic) cases.” Boothby 2 " tentatively presented a 
case in which glycine was tried. Others 20 found no benefit resulting 
after 5 weeks of intensive glycine therapy in myasthenia gravis. 

Our own group showed no effect on symptoms with glycine in 
15 gram daily doses for periods varying from 2 weeks to 3 months. 
Glycine was tried in 5 cases, but none showed any symptomatic- 
change. 

Physostigmmc and its Analogues. In 1895 Jolly 10 suggested the 
use of physostigmine in myasthenia, but noted that its usefulness 
was restricted by untoward side-reactions, such as diarrhea, excessive 
perspiration, and so forth. Walker 22 suggested that myasthenia 
gravis symptomatically resembled curare poisoning. Curare 
paralyzes the muscles by its action on the myoneural junction and 
physostigmine is its pharmacologic antagonist in this action. She 
found that physostigmine (and later prostigmin) had a distinctly 
beneficial effect on the symptoms of myasthenia. This observation 
has been amply confirmed by others. 11 - 16,22 Everts 7 found the oral 
administration of prostigmin satisfactory. Viets and Schwab 21 
suggest that the action of prostigmin in myasthenia gravis is diag- 
nostic of that condition (a suggestion with which we are in entire 
accord). The following 2 brief case reports demonstrate the value 
of the prostigmin test in distinguishing cases which resemble 
myasthenia gravis: 

Case Abstracts. C. A., a white man of 70, complained of difficulty in 
seeing. On examination he showed bilateral lid ptosis and bilateral com- 
plete external ophthalmoplegia. Both pupils were dilated and reacted 
poorR to light. His symptoms and signs were at a minimum in the morning 
and progressed as the day advanced. He showed no reaction to the adminis- 
tration of prostigmin in sufficient dosage for 1 week. We concluded that 
liis was not a case of myasthenia gravis and, in the absence of lues, the diag- 
nosis of multiple lesions of vascular origin in the midbrain was made. 

Another case, L. H., a 47-vear-old married woman, had changing extra- 
ocular palsies and difficulty with articulation and deglutition over a period of 
4 years and did not. respond to intramuscular or oral administration of 
prostigmin. Spinal fluid studies later established the diagnosis of neuro- 
syplulis. 

All of our eases were strikingly benefited by the use of prostigmin. 
The improvement was noted subjectively and objectively by a 
return to the normal state of the functions of the extraocular 
muscles. A lien the drug was withheld there was an immediate lapse 
toward the former state. Prostigmin was given orally and the dose 
individually adjusted. Each dose produced an effect lasting ] to 4 
hours. Xo development of tolerance to the drug lias been observed. 
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i. e., one 15-mg. tablet is as effective after several months of prostig- 
min administration as at the beginning. - All 6 patients finally arrived 
at approximately the same dosage, namely 5 to 9 15-mg. tablets 
evenly spaced throughout the waking day. All patients showed a 
weight gain varying from 5 to 25 pounds and had excellent appetites. 
Occasional diarrheas were controlled easily with tablets of atropine 
sulphate, gr. y^-, taken orally when necessary. One of our cases 
prior to treatment showed evidence of a marked myasthenic reaction 
of the myocardium which was controlled by prostigmin. The 
myasthenic pupillary reaction to sustained light stimulation was 
abolished by prostigmin. None of our cases shows a complete 
remission of symptoms, but the dose is limited by the expense of 
the drug and its tendency in higher quantities to produce diarrhea 
and sweating. 

Potassium Chloride. Dale, Feldberg and Vogt 5 demonstrated 
that on repeated stimulation of an efferent nerve acetylcholine is 
produced at the myoneural junction, except when the muscle is 
exhausted. Feldberg and Guimarais 8 showed. that the administra- 
tion of potassium chloride stimulates the production of acetylcholine 
in the structures where acetylcholine is normally produced. Func- 
tion of the myoneural junction is presumed to be dependent upon 
the availability of acetylcholine at the junction. On the basis of 
these data potassium chloride has been given by mouth. Laurent 
and Walther 12 thought their cases were helped by potassium chloride 
and arrived at the conclusion that small repeated doses aid in the 
action of prostigmin. Wade 22 finds no effects from potassium 
chloride. 

Our series of patients showed no improvement with the use of 
potassium chloride either alone or as an adjuvant to some other form 
of treatment. 

Sympathomimetic Brags. Dr. Harriet Edgeworth, suffering from 
myasthenia gravis, accidentally discovered that ephedrine gave 
her considerable relief. 6 Boothby 25 reported that 10 of 12 patients 
were benefited by the use of ephedrine. 

Four of our 5 cases showed slight but definite improvement with 
ephedrine capsules, gr. 2 , taken 2 to 4 times a day. A certain 
unpleasant tremulousness detracted from these benefits. An attempt 
to find a satisfactory adjuvant to prostigmin which would be free 
of the undesirable effects of ephedrine led to the employment of 
benzedrine in the series of cases presented here. Two of the 5 cases 
received prostigmin alone. The other 3 received benzedrine and 
prostigmin and showed marked improvement. These last 3 then 
were treated with benzedrine alone and in only one of these was the 
improvement sufficient to warrant the further omission of prostig- 
min. In tin's case (No. 3), however, the continued use of benzedrine 
produced insomnia. It was found that a satisfactory compromise 
could be ensured by restricting the use of benzedrine to the early 
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part of the day, and then switching to prostigmin. A tendency 
toward wakefulness was the sole ill effect brought about by the use 
of benzedrine. We believe that the sympathomimetic drugs are 
useful as adjuvants to prostigmin in the treatment of myasthenia 
gravis. 

Roentgen Therapy to the Thy mm. Through the courtesy of Dr. 
Karl Ivornblum and his staff all of our patients were studied went- 
genographically for enlargement of the thymus, but no evidence of 
such enlargement was found. Nevertheless, 3 patients were given 
Roentgen therapy directed to the thymus, 800 r. through each of 
two ports. The symptoms of these 3 patients after such therapy 
did not show any significant change from the pretherapeutic state 
or from the 2 patients kept as controls. 

The following is a brief summary of the 6 cases: 

Case Abstracts. Case 1.— M. B., female, aged 20, since April, 1930, has 
had ptosis and double vision, some difficulty with phonation and chewing, 
and generalized weakness. On examination there were ptoses of both upper 
lids, a myasthenic pupillary reaction, tachycardia, and dissociated extra- 
ocular palsies. The muscular symptoms became progressively worse as the 
day wore on. A hypodermic injection of one ampule of prostigmin (brown 
label) caused all these signs and symptoms to disappear within 3_ minutes. 
Studies at the Graduate Hospital showed no roentgenologic evidence of 
enlargement of the thymus and no laboratory evidence of disturbance in 
blood urea nitrogen, blood calcium and phosphorus, blood urea creatine and 
creatinine and basal metabolic rating. 

Treatment. The patient was given 15 gm. glycine every day for 6 
weeks with no effect. A daily dose of 30 gm. of potassium chloride over a 
period of 10 days produced no change, 1600 r. of irradiation of the thymus 
had no effect. Ephedrine sulphate, gr. i t.i.d., caused a slight improvement, 
but made the patient "jittery,” 100 mg. mecholyl hypodermically, produced 
marked vagal symptoms but no amelioration of the muscular signs. Marked 
benefit was obtained from the oral administration of prostigmin. The 
average daily dose was 5 to 7 of the 15-mg. tablets. From the patient's 
point of view, her well-being was increased by the addition to prostigmin 
of 10 mg. of benzedrine twice daily. The addition of lactose tablets, identi- 
cal in appearance with the benzedrine tablets, to the daily prostigmin 
regime had no such beneficial effect. The cardiac rate is easily controlled 
by the prostigmin therapy. 

Case 2.— J. B., male, aged 46, developed bilateral ptosis in 1906. A 
gradual progression of the symptoms ensued to the present. His condition 
became worse in 1918 when the patient suffered an attack of influenza. 
The myasthenic symptoms were minimal in the morning and increased 
with fatigue. Double vision, dysphagia and generalized weakness were 
prominent. On examination there were bilateral lid ptoses, almost 
complete extraocular palsy', and bilateral facial weakness of peripheral type. 

Treatment. Administration of glycine, 15 gm. daily for 2 weeks, pro- 
duced no change. Potassium chloride, 20 gm. daily for 1 week, exhibited a 
similar lack of response. Irradiation of the thymus caused no improvement. 
Prostigmin tablets, 5 to Sdaih’, produced such marked symptomatic benefit 
that the patient was able to obtain a job as laborer. Ten milligrams of 
benzedrine in divided doses intensified 1 the action of the prostigmin. The 
highest expedient dose of prostigmin failed to lift the lids completely off 
the pupil. A surgical operation was performed to raise the right lid and up 
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to the time of writing (3 months postoperative) no severe corneal complica- 
tion has been observed. 

Case 3. — E. W., female, aged 39, first noticed ptosis of the left lid when 
reading and at night in July, 1936. Later diplopia and generalized weakness 
appeared. No bulbar symptoms occurred. The first examination revealed 
no abnormalities. At subsequent examinations ptosis and extraocular 
palsies were found. 

Treatment. Glycine, 15 gm. daily, was used over a period of 21 months 
with no benefit to the patient. Potassium chloride, 30 gm. daily' gave no 
relief. Ephedrine, gr. | twice daily’-, caused some improvement which was 
not noted with blank controls. Slightly better results were obtained from 
benzedrine, 10 mg. twice a day. Marked amelioration of symptoms was 
noted with prostigmin tablets, a to S per day. This patient experienced 
greater subjective and objective relief when a combination of prostigmin and 
benzedrine was used. Later the administration of 3 10-mg. benzedrine 
tablets alone gave best results. 

Case 4.— -M. H., female, aged 23, developed in June, 1936, diplopia, 
speech difficulties and dysphagia. These symptoms were least incapaci- 
tating in the morning and were intensified as the day progressed. Subse- 
quently generalized weakness and lid ptosis were noticed. Examination 
at various times revealed lid ptosis, changing extraocular palsies and a 
myasthenic pupillary reaction. 

Treatment. Glycine, 15 gm. per day, was given for 1 week with no change. 
Potassium chloride in a daily dose of 30 gm. for 3 days produced no results. 
Prostigmin, 6 to S tablets a day, was employed with marked benefit. As 
an adjuvant, benzedrine has been very helpful. 

Case 5.— H. G., male, aged 35, developed in 1935 bilateral ptosis and 
generalized weakness. Examination in 1936 revealed bilateral ptosis and 
changing extraocular palsies. There was bilateral seventh nerve weakness 
of the peripheral type. 

Treatment. Glycine, 15 gm. per day for 1 week, produced no improve- 
ment. Potassium chloride, 30 gm. daily for 1 week, evoked no response. 
Ephedrine and benzedrine had no effect whatsoever on this patient’s 
symptoms. Prostigmin, 5 to 6 tablets daily, permit him to work as a laborer. 

Case 6 .— L. B., a man of 61, 5 years ago complained of double vision 
and ptosis. These symptoms became worse as time progressed and, in 
addition, speech difficulties and generalized weakness became evident. 
He had been given large doses of glycine and vaccine therapy, but his 
symptoms were unrelieved. Examination revealed extraocular palsies, a 
myasthenic pupillary reaction, bilateral ptosis and facial palsies and soft 
palatal weakness. The cardiac rate was 160 and the blood pressure 190/95. 

Treatment. This patient felt stronger and was able to raise both upper 
lids uncovering the pupils when 1 tablet of prostigmin was given every 
If to 2 hours. As an adjuvant, benzedrine was given in 2 10-mg. doses 
daily. The blood pressure at present is 120/S0 and the pulse rate SO to 90. 
The' patient is now able to pursue a routine which is almost normal. 

Summary. From a review of the literature it would appear that 
myasthenia gravis is a disease in which there is a disturbance of the 
normal passage of impulse from nerve to muscle. The obstruction 
is probably at the myoneural junction and hypothetically may 
involve a faulty metabolism of acetylcholine. There may be other 
factors in the etiology of myasthenia gravis which have not yet been 
established. 

Based on our limited knowledge of the cause of tins disease, 
prostigmin is the therapeutic agent of choice. It has proved vain- 
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able in the treatment of all of the 6 cases reported. This therapeutic 
reliability has proved so dependable that the response to prostigmin 
• has come to be employed as a diagnostic procedure. Failure of a 
case of suspected myasthenia gravis to respond to prostigmin casts 
doubt on the diagnosis. All of the 6 cases reported here gave a 
prompt response to prostigmin therapy, while 2 other cases with 
suspicious symptoms, which did not respond to the drug, were later 
found to have organic disease of the central nervous system. Based 
on the experience of others with ephedrine, benzedrine was employed 
so far as we know for the first time, and found advantageous in 
3 of the 5 cases. The use of aminoacetic acid, potassium chloride, 
and Roentgen therapy produced no beneficial results. 
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The Medical Clinics of North America, Vol. 21, No. 2 (Boston Number 

—March, 1937). Pp. 642; illustrated. Philadelphia: W. B. Saunders 

Company, 1937. 

The 7-paper symposium on blood dyscrasias will undoubtedly attract 
major attention in this volume. The pedagogic method used in Dr. Hunter’s 
“clinic” on the leukemias seems admirably adapted to the situation, though 
one must note with regret his contribution to the misuse of “quite.” It is 
pleasant to note that Jackson uses the non-committal term, “Hodgkin’s 
Disease,” for that condition, rather than such confusing and unjustifiable 
terms as “lymphadenoma," “lymphoblastoma,” “lymphogranuloma.” 
One wonders who slipped in ascribing Otto’s description of hemophilia to 
1893, and why no mention of the pathology of hemophilia is made, even in 
a clinical journal, is a general discourse, such as this is. In the discussion 
of chlorosis, the nature of the condition must be inferred by the reader; 
one wishes that it had been stated. With considerable emphasis on treat- 
ment throughout, this number maintains the tradition and standard of 
this excellent publication. E. K. 


Yoga: A Scientific Evaluation. By Kovoor T. Behanan, Ph.D., Insti- 
tute of Human Relations, Yale "University. Pp. 270; 18 illustrations. 

New York: The Macmillan Company, 1937. Price, S2.50. 

The venerable Yoga system embraces a series of postural, breathing and 
psychological exercises for the attainment of discipline; likewise, there is a 
spiritual content for those wishing to seek salvation through adherence to 
its complete discipline. 

Its philosophic and scientific aspects are here critically interpreted by a 
native of India who, after being graduated with distinction from Calcutta 
University, studied philosophy at the University of Toronto and finally 
received his degree in Philosophy from Yale University. Being determined 
to make a scientific study of Yoga, this Hindu returned to his native country 
where he became an earnest student in the institute founded and conducted 
by the renowned Yogin, Swami Kuvalayananda. After two years, Bclmnan 
was again at Yale, this time to subject himself to a series of physiologic and 
psychologic experiments, the results of which are given in some detail. 
I5y reason of these exercises, Behanan attained to an emotional stability 
and balance not previously known to him, but he adds that the discipline 
in no way influenced his intellectual outlook. William James, a deep stu- 
dent of mental regeneration, is quoted as having written enthusiastically 
of the system; to him it seemed that deeper and deeper levels of moral and 
intellectual power were awakened. Hypnotic phenomena arc unlike the 
mental modifications of Yoga, since the Yogin has a definite recollection 
of his trance experiences which are so blissful that he longs for their repeti- 
tion. One learns from Yoga that in its earlier phases, certain similarities 
to psychoanalysis arc shown, but there arc definite dissimilarities: Freud is 
a consistent materialist, “a hard-boiled one,” and he and his disciples are 
too one-sided and dogmatic. Freud’s “depth-psychology” would riot Ik* 
considered deep enough by Yoga. The rapid or violent movements known 
in Western exercises, are against the tradition of this system; certain po- 
tures -ire taken and these inav be held from a few minutes to a half hour; the 
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chapter on postures is elucidated bj' many excellent illustrations. There 
is an indispensable glossary and a most complete index. Physiologists, 
psychologists and psychiatrists cannot afford to neglect this scientific 
evaluation of Yoga. N. Y. 


The Operations of Surgery. Vol. II. The Abdomen. Ity R. P. Row- 
lands, M.S. (Lond.), F.R.C.S. (Eng.), Late Surgeon to Guy’s Hospital; 
Late Lecturer on Surgery to the Medical School, and Philip Turner, 
B.Sc., M.S. (Lond.), F.R.C.S. (Eng.), Consulting Surgeon to Guy’s 
Hospital; Formerly Lecturer on Surgery and Teacher of Operative 
Surgery to the Medical School. Pp. 1010; 514 illustrations (4 in color). 
Eighth Edition. Baltimore: William Wood & Co,. 1937. Price, $10.00. 
The second volume of this well-known operative surgery is concerned 
with operations on the abdomen and the material is presented in much the 
same manner as in the former editions. The text is up to date and recent 
literature is generously cited. Statistical tables giving the results of opera- 
tions are included to provide the reader with the end results of many of the 
operations described. In some chapters the authors include a discussion of 
the commoner complications which may follow the operative procedure 
and they discuss methods of recognizing and avoiding them. The symp- 
toms of the surgical lesion, the indications for operation, the preparation 
for operation and even the anesthesia are given in orderly fashion, with 
occasional illustrative cases. 

The book includes not only the operations of general surgery, but also 
those of the urinary tract and of the female pelvic organs. At the end is 
appended a chapter on surgery of the lumbar sympathetics, and also some 
notes on the ligation of large vessels. A final chapter on some recent devel- 
opments contains paragraphs on miscellaneous subjects culled from the 
literature of interest to the operating surgeon. 

In evaluating the book, the reader is impressed by its concise and clear 
text, its simple yet adequate illustrations. This edition bears out the high 
standard of previous editions of this work. It is probably one of the best 
two-volume texts on operative surgery in the English language. 

L. F. 


Medical Urology. By Irvin S. Ivoll, B.S., M.D., F.A.C.S., Attending 
Urologist, Michael Reese Hospital. Pp. 431; 92 illustrations and 6 
colored plates. St. Louis: The C. V. Mosby Company, 1937. Price, 
$ 5 . 00 . 

A 400 page book divided into five parts and 42 chapters, touching lightly 
on almost every phase of Urology, so that its reading is more of a bird’s-eye 
view of the subject, than a book for reference. It is easy and pleasant 
reading, with many lengthy quotations from selected authorities. The 
illustrations are well chosen and reproduced. There is good advice on hema- 
turia and pyuria, on the neglected field of endoscopy, and emphasis on 
when to consult a specialist. ~ A. R. 


The Spectacle of a Man. By John Coignard. Pp. 252. Xew York; 

William Morrow & Co., Inc., 1937. Price $2.50. 

This story, partly fact and partly fancy, is toid under a pseudonym by a 
physician who for years has practised psychoanalysis. Harvesting, a young 
man with a pronounced mother fixation, met a divorcee; soon they went into 
executive session which became their habit. At the solicitation of a woman 
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of easy virtue, they went to her apartment where there was a solitary con- 
tact. After some time Harvesting became acquainted with a young lady 
who neither made nor accepted improper advances and the book ends with 
their mutual affections deepening. In the meantime, by reason of warring 
complexes engendered in the unconscious, Harvesting sought help of the 
analyst to whom his innermost thoughts, actions and dreams were revealed; 
there is no mincing of words. Four women influenced his life— two sexually. 
After many analytical months, he was tranquil and emotionally stable. 
One wonders if women may not have contributed the more to Harvesting’s 
adjustment and adult understanding. N. Y. 


Handbook op Microscopical Technique. For Workers in Animal and 
Plant Tissues. Edited by C. E. McClung, Ph.D., Professor of Zoology 
and Director, Zoological Laboratory, University of Pennsylvania. 
Thirty-four Contributors. Pp. 698; 82 illustrations. New York: Paul 
B. Hoeber, Inc., 1937. Price, S8.00. 

The general arrangement of the subject matter of this book is the same 
as in the first edition, but many chapters have been revised and enlarged. 
The list of contributors to this edition has been increased by 10 new names. 
Among additions to the book are sections on the dioxane method; on micro- 
injection and micromanipulation; on newer hematologic and neurohistologic 
technique; on the fused quartz rod for illuminating living tissue; on the 
centrifuge microscope and on fluorescent microscopy'. The book is increased 
by some 200 pages, the paper is of better quality than that of the first 
edition; the type is more easily read, and the illustrations are clearer. To 
quote from the review of the first edition that was published in this journal 
(177, 861, 1929) “It is difficult to see how it can be omitted from the book- 
shelf of any biological laboratory' or student earnestly connected with these 
subjects.” H. R. 


Why We Do It. An Elementary Discussion of Human Conduct and 
Related Physiology'. By Edward C. Mason, M.D., Ph.D., F.A.C.P., 
Professor of Phy'siology, University of Oklahoma School of Medicine, 
Oklahoma City'. Pp. 177; 5 illustrations. St. Louis: The C. V. Mosby' 
Company, 1937. Price, SI. 50. 

In this little volume, designed for parents and teachers, more than two 
pages are given to classification of the psy'choses. Of endocrines it is stated, 
“they greatly' modify and they may completely control psy'chic function 
and development.” Comparatively', there are more than 9 times as many 
murders' here as in England, yet Englishmen’s glands are just like ours. 
The attempt to cover much territory leaves relevant subjects without proper 
consideration. 


Diabetes. A Modern Manual. By Anthony M. Sindoni, Jk., M-D-. 

Chief of the Diseases of Metabolism at the St. Agnes Hospital; Chief 

Consultant in the Diseases of Metabolism at the Oncologic Hospital, etc. 

Pp. 240. New Y'ork: McGraw-Hill Book Company, Inc., 193/ . 

Price, ?2.00. 

With the increased, use of diabetic manuals by patients, physicians are 
steadily improving the presentation of this type of therapeutic education. 
Dr Sindoni's book illustrates this trend. The Reviewer agrees with the 
laudatory foreword and regards this manual as one of the best that has been 
produced. 
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Autopsy Diagnosis and' Technique. A Manual for Medical Students, 
Practitioners, Pathologists and Coroners' Physicians. By Otto Saphir, 
M.D., Chairman, Nelson Morris Institute for Medical Research ; Patholo- 
gist, Michael Reese Hospital; Associate' Professor of Pathology, Uni- 
versity of Illinois Medical School, Chicago. Foreword by Ludvig 
Hektoen, M.D. Pp. 342; 65 illustrations. New York: Paul B. 
Iioeber, Inc., 1937. Price, 85.00. 

This outline of autopsy technique and diagnosis of the lesions seen at 
autopsy is not at all intended to replace the textbook of pathology, but 
rather to aid the medical student, the intern on laboratory sendee and the 
general practitioner forced by circumstance to perform an autopsy. It 
describes a modified Rokitansky technique, using either a Y or straight line 
body incision and removes the organs en masse. The valuable information 
to be obtained from external inspection is stressed and useful tables are 
adjoined. The heart is opened while still attached to the lungs. Medico- 
legal aspects are included; its 4 pages on sudden death will be a helpful 
guide to many. Following a statement as to the order of examination, 
anatomical details are given about the relations of each organ and then 
notes about the lesions that one may find in it. Histologic details are 
purposely omitted. This authoritative statement, in the words of Hektoen’s 
Foreword, “tells competently how to make autopsies and how to study 
their revelations.” E. K. 


The Chemistry of Natural Products Related to Phenanthrene. By 
L. F. Fieser, Associate Professor of Chemistry, Harvard University. 
Pp. 456. Second edition, with an appendix. New York: Reinhold Pub- 
lishing Corporation, 1937. Price, $7.00. 

The first edition of this excellent monograph on the chemistry and bio- 
logical significance of sterol compounds was reviewed and highly’- recom- 
mended in this Journal (192, 713, 1936). The edition was quickly exhausted. 
In the meantime, research in the field, which embraces the antirachitic 
vitamins, bile acids, sex hormones, cardiac stimulants and carcinogenic 
compounds, has continued at a most rapid pace. 

Since the details jof structural chemistry are still far from settled, it 
appeared to Dr. Fieser unwise for the present to revise the material so well 
presented in the first edition. On the other hand, during the year 1936, 
some 300 papers of interest in phenanthrene chemistry were published. 
This newer work is adequately discussed in an appendix of some 90 pages, 
which is included in the new edition. The index, of course, has been revised 
appropriately. 

The appendix and revised index may be purchased separately for $1.00. 
This is an excellent idea for the accommodation of the readers who have 
purchased the first edition. As before, the Reviewer has only the highest 
praise for this work. * D. D. 


The Avitaminoses. The Chemical, Clinical and Pathological Aspects 
of the Vitamin Deficiency Diseases. By Walter H. Eddy, Ph.D., Pro- 
fessor of Physiological Chemistry, Teachers College, Columbia Univer- 
sity, and Gilbert Dalldorf, M.D., Pathologist to the Grasslands and 
Northern Westchester Hospitals, Westchester County, N. Y. Pp. 33S; 
3 illustrations and 27 plates. Baltimore: The Williams & Wilkins 
Company, 1937. Price, $4.50. 

Tms book which is directly derived from an earlier work of the senior 
author is, as its authors describe it, “a helpful manual rather than a complete 
treatise. The material is well arranged and each vitamin is discussed from 
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the_ point of view of its nature, its functions, the clinical and anatomical 
manifestations and the subclinical forms of its deficiency. Chapters have 
been added on the vitamins and resistance to infection, and to blood regen- 
eration. Dental caries as a problem of nutrition is also discussed. A section 
is devoted to methods of bio-assay of the vitamins, "clinical tests for vitamin 
deficiency and tables of vitamin values of foods. E. W. 


Practical Examination of Personality and Behavior Disorders. By 
Kenneth E. Appel, M.D., Ph.D., Sc.D., and Edward A. Strecker, 
M.D., A.M., Sc.D. Pp. 219. New York: The Macmillan Company, 
1936. Price, S2.00. 

In the field of medicine and surgery for sometime there have existed 
handbooks and short guides for the purpose of aiding students and similar 
workers in these various fields. In the field of psychiatry— considered by 
many to be nebulous — there has been a definite need for a similar handbook. 
Gathered together in this publication one finds a very complete organization 
of outlines, formal methods of approach, systems of examinations and other 
aids that will be of practical use to a beginner and to workers in associated 
fields. It brings the psychiatric field into focus with the general field of 
medicine in which it belongs. The authors do not pretend that this compil- 
ation makes clear the fundamental aspects of patients’ disorders. Their 
intention seems definitely clear that it should be used for practical reference 
work in the student’s earl}' psychiatric life. A broad understanding of the 
various aspects of the field as a whole is obviously necessary to give early 
workers a fundamental basis from where they can cany further work into 
the specialized branch of psychiatry. 

Ideally the book should be used in conjunction with supervised teaching 
rather than independent!}" by the individual student. As indicated by the 
subtitle it includes many examination methods useful for study of psychia- 
tric disorders in children. If the book is used by workers with an eye to 
accurate investigation and observation, it will be found to be a valuable 
tool. L. S. 

Das IIormon des Corpus Luteum (Biologic, Chemie und Klim'k). By 
Dn. Erich Eels, Dozent fur Geburtshilfe und Gynakologie, Leiter dcr 
Abteilung fur Biologie und experimentelle Chirurgie am Instituto dc 
Maternidad de la Sociedad de Beneficencia, Buenos Aires. Pp. 109; 40 
illustrations. Leipzig: Franz Deuticke, 1937. Price, Paper, M. 12; 
Bound, M. 14.40. 

This is a systematically arranged review of the recent literature on the 
hormone of the corpus luteum, dealing with biological, chemical, and clinical 
aspects. The author’s own investigations arc briefly stated. Main - good 
photographs illustrate tissue reactions, and a number of charts and tables 
illustrate data discussed. I* Z. 


Diagnosis and Non-operative Treatment or the Diseases of the 
Colon and Rectum. By Gottwald Schwarz, M.D., Professor, Uni- 
versity of Vienna; Head, A'-ray Department, Kaherin Elizabeth Hospital. 
Vienna, Jacques Goldrerger, M.D., Consulting Physician, Carlsbad, 
and Charles Crocker, M.D., New York, N. V. Pp. 510; 246 illus- 
trations and 9 colored plates. New York: Paul B. Hocbcr, Inc.. 19 
Price, ?1 0.50. 

The volume begins with excellent and well illustrated di-emsinn- of 
anatomv and phvsiology of the large bowel. Then comes a large section 
on the examination of the colon. In discussing nrocto-igmoido-ropy, ttse 
authors describe the commoner instruments and then present their own 
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“Deplicoptic” proctosigmoidoscope in considerable detail. This instrument 
has an especially designed optical system somewhat similar to a cj'stoscope. 
The tube used is small but a considerable range of vision is permitted by 
magnification. In the chapter on the examination of feces, the common 
parasites are described and illustrated. Dr. Schwarz has inserted a long 
section on the diagnosis of lesions of the large gut by Roentgen ray. Excel- 
lent cuts of Roentgen ray films are presented illustrating practically all of the 
usual and many of the rarer lesions of the colon. Individual diseases of the 
colon are then discussed in detail, pointing out in each case the etiology, 
morbid anatomy, symptomatology, diagnosis, findings on proctosigmoido- 
scopy and, finally, the prognosis and treatment. Diets, drugs and doses 
are given in detail. 

The illustrations throughout the book are well produced. There are 
9 pages of colored plates in which an attempt has been made to reproduce 
the typical proctoscopic findings in various types of colon disease. Although 
the plates are excellent, one would still be somewhat at a loss to make a 
diagnosis with no other help than these colored drawings. At the end is 
appended a list of references concerning the large bowel. 

This monograph is an excellent addition to the literature on diseases of 
the colon and rectum. The authors have studiously avoided any reference 
to surgical treatment and have confined their efforts to diagnosis and non- 
surgical therapy. It should become a part of the library of all those inter- 
ested in gastro-enterology and proctology. L. F. 


Christian R. Holmes. Man and Physician. By Martin Fischer. 

Pp. 233; illustrated. Springfield, 111.: Charles C Thomas, 1937. Price, 

S4.00. 

This is chiefly and ostensibly the story of a vigorous, successful per- 
sonality told in a piquant, unconventional manner that seldom loses clear- 
ness thereby. Equally as important is the epic of the attempts to wrest 
an adequate general hospital for a great city from the fangs of politics and 
to develop the best possible medical school for his university. E. K. 


The Morphine Habit. Its Painless Treatment. By G. Laughton Scott, 
M.R.C.S., B.A. (Oxon), Late Senior Physician, London Neurological 
Clinic; Late Chief Assistant, Neurological Department, Guy's Hospital. 
Pp. 105; Second edition. London: H. Iv. Lewis & Co., Ltd., 1937. 
Price 5s. 

When habitually used, morphine causes vagal tone dominance over that 
of the sympathetic, which condition must be retained during the slow with- 
drawal; to accomplish this a gradually developed, delirium-free belladonna 
tolerance is induced, and thereby is offered a physiological basis for the 
method. Doubtless the permanent value of the treatment is greatly 
enhanced by the scrupulous care given during convalescence. Many case 
reports are included but one regrets that the more extensive of these are 
of physicians. X. y. 


Source Book of Orthop.edics. Bv Edgar M. Bick, M.A., M.D., 
Adjunct Orthopaedic Surgeon, Hospital for Joint Diseases and Nit. Sinai 
Hospital: Attending Orthopaedic Surgeon, Lutheran Hospital, etc. Pp. 
376. Baltimore: The Williams it Wilkins Companv, 1937. Price, 

This book is an expansion of the author's similar book, issued in photo- 
graphic format in 1933. (Reviewed in this Journal, 187, 120. 1934). It 
is not, as its title indicates, a reprint of important excerpts of contributions 
that mark the progress of orthopedics; but rather an attempt, in the word- 
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of the Preface, at “a comprehensive history of orthopedic surgery from 
ancient tunes to the present day.” Even the statement that its object is 
also to present the source material of contemporary practice requires inter- 
pretation, as what is really offered is a correlation by the author of the 
development of orthopedic practice with basic medical discoveries and with 
“everchanging social concepts.” The first quarter of the book (5 chapters) 
treats earlier periods chronologically. The rest of the text takes up to the 
Modern Period, which is here regarded as beginning with the 19th century, 
though some sections are perforce confined to the 20th century. After 
six chapters in this section, devoted to Physiology, Pathology, Surgery of 
Bones, Joints, Muscles, Tendons and non-operative Orthopedics. The 
book concludes with a chapter on the rise of orthopedic institutions and 
an Appendix of Orthopedic periodicals. We regret to record our opinion 
that the book is more “a catalogue of ships” than an entertainingly woven 
narrative. It could of course still be valuable as an assemblage of historical 
facts, which with the aid of a full subject index would make it a useful 
reference book. Unfortunately, however, the subject index is not full, and 
careless minor errors are so frequent (for instance, 11 on p. 354) that great 
reliance can hardly be placed on the accuracy of the text in general. The 
generous references at the end of each section to original and secondary 
sources of information constitute the book’s most valuable feature. 

E. K. 


Synopsis of Pediatrics. By John - Zahorsky, A.B., M.D., F.A.C.P., 
Professor of Pediatrics and Director of the Department of Pediatrics, 
St. Louis Universit 3 r School of Medicine. Assisted by T. S. Zaiiorsky, 
B.S., M.D., Instructor in Pediatrics, St. Louis University School of 
Medicine. Pp. 3G7; SO illustrations. St. Louis: The C. V. Mosby 
Company, 1937. Price, S4.00. 

This is an adequate presentation of Pediatrics according to the method 
developed in the old Quiz Compends. For some students and in some schools 
such a book might be used as an outline of the course to be amplified by the 
practical work and clinical lectures. The present edition has been thor- 
oughly revised in many sections and the information brought up to date. 
The illustrations and plates are accurate and faithful reproductions of the 
conditions represented. Sections on the rarer syndromes are presented 
briefly in order to remove emphasis, whereas some sections on the important 
diseases and fundamental principles have been extended in a comprehensive 
wav. E. T., Jr. 


Hemophilia. Clinical and Genetic Aspects. (Illinois Medical and Dental 
Monographs, Vol. 1, No. 4.) By Carroll La Fleur Birch, M.D., 
Assistant Professor of Medicine. Pp. 151; 23 plates of illustrations, 11 
figures, 3 tables and 75 charts. Urbana, 111.: University of Illinois, 
1937. Price, Paper, §2.00; Cloth, $2.50. 

This monograph is a carefully prepared analysis of 107 hemophilic clinical 
histories and genealogic trees from verified data collected by the author 
during 9 years at the Research and Educational Hospital of the University 
of Illinois. As a first hand study, it is a desirable supplement to the ex- 
haustive compilations by Bulloch and Fildes in 1911, and by bchloo-wnnnn 
in 1930 This monograph will be welcomed by all students of hemophilia, 
especially noteworthy are the excellent, well-selected photography of 
patients. 
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Twins. A Study of Heredity and Environment. By Horatio H. New- 
man, Frank N. Freeman, Karl J. Holzinger. Pp. 369; 33 figures, 39 
plates of illustrations, and 96 tables. Chicago: University of Chicago 
Press, 1937. Price, S4.00. 

The contents of this book is made up of studies and observations by a 
biologist, a psychologist and a statistician, upon 100 pairs of twins. 

The method was first to separate these twins into two groups: “identical” 
(“monozygous,” “monochorionic,” “uniovular”) and “fraternal,” of each 
of which there were 50 pairs. Second, to divide the “identical” twins into 
two groups: a, those that had grown up together, of which there were 30 
pairs; and, 5, those that had been separated in childhood and grown up 
under different environmental conditions, of which there were 20 pairs. 

The twins were then compared with one another and the different groups 
with one another, using for the purpose the usual physical observations and 
measurements, and judging the intelligence and personality by the (Stanford 
Revision of the Binet-Simon Test of Intelligence, the Otis Self-administered 
Test of Mental Ability, Stanford Achievement Test, the Downey Will- 
Temperament Test, the Woodworth-Mathews Questionnaire and the Tap- 
ping tests for objective determination of handedness. 

After the elaborate studies were completed it was disappointing to record 
that no positive conclusions upon the main problem could be arrived at. 
It seemed that environment played a role in the development of personality 
of identical twins separated in infancy; but the questions involved in com- 
paring the influence of inheritance and environment on intellectual and 
personal development were too complicated to be settled. The authors 
think that they have “traced out a few threads in the tangled organism we 
call man.” J. McF. 


The 1936 Year Book of General Medicine. Edited by George F. 
Dick, M.D., Lawrason Brown, M.D., George R. Minot, M.D., S.D., 
F.R.C.P. (Hon.) Edin., William B. Castle, M.D., A.M., M.D. (Hon.) 
Utrecht, William D. Stroud, M.D., and George B. Eusterman, 
M.D. Pp. 848; 178 illustrations. Chicago: The Year Book Pub- 
lishers, Inc., 1936. Price, S3 .00. 

One of 9 such Year Books, this volume on General Medicine gives ade- 
quate surveys of several hundred articles grouped together under the general 
headings of Infectious Diseases (George F. Dick); Diseases of the Chest 
(Excepting the Heart) (Lawrason Brown) ; Diseases of the Blood and Blood- 
forming Organs; Diseases of the Kidney (George R. Minot) and (William 
B. Castle); Diseases of the Heart and Blood Vessels (William D. Stroud); 
Diseases of the Digestive System and of Metabolism (George B. Euster- 
man). The authoritative position of the 6 editors should guarantee a wise 
selection of material, and this is confirmed by perusal of the contents. A 
wise selection is of especial importance as it is obvious that only illustrative 
articles on the chosen topics can be treated. A page or more is devoted to 
each article, liberally interspersed with short editorial notes, so that a good 
idea can be obtained of the articles’ findings and conclusions. By way of 
illustration, Drs. Minot and Castle start their section with 13 pages (9 
articles) on General Considerations; then consider the Macrocytic Anemia 
(32 articles), Hypochromic Anemias (9), Hemolytic Anemias (ll), Hemor- 
rhagic Disease (10), Malignant Neutropenia and Infectious Mononucleosis 
(S), Leukemia (12 articles). It is obvious that careful reading of such a 
section would help keep the progressive physician better acquainted with 
recent advances in hematological fields than would a much longer time 
spent on perusal of original articles. The danger that he will gradually 
become content with the mirror rather than the substance should, however, 
be recognized and avoided by a judicious allotment of available reading 
time between digests and original articles. E. K. 
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NEW BOOKS. 

Heart Failure. By Arthur M. Fishberg, M.D., Associate in Medicine, 
Mount Sinai Hospital, New York City. Pp. 788; 25 illustrations. Phil- 
adelphia: Lea & Febiger, 1937. Price, S8.50. 

Legal Medicine and Toxicology. By- Thomas A. Gonzales, M.D., Acting 
Chief Medical Examiner of the City of New York; Associate Professor 

- of Forensic Medicine, New York University College of Medicine, etc., 
Morgan Vance, M.D., Assistant Medical Examiner of the City of New 
York; Assistant _ Professor of Forensic Medicine, New York University 
College of Medicine, etc., and Milton Helpern, M.D., Assistant Medical 
Examiner of the City of New York; Assistant Professor of Forensic 
Medicine, New York University College of Medicine, etc. With a Fore- 
word by Harrison S. Martland, M.D., Chief Medical Examiner, 
Essex County (Newark), N. J.; Professor of Forensic Medicine, New 
York University College of Medicine. Pp. 754; 244 illustrations. New 
York: D. Appleton-Century Company, Inc., 1937. Price, S10.00. 

Physical Diagnosis. The Art and Technique of History Taking and 
Physical Examination of the Patient in Health and in Disease. By Don 
C. Sutton, M.S., M.D., Associate Professor of Medicine, Northwestern 
University School of Medicine; Attending Physician and Chairman of 
the Medical Division of the Cook County Hospital, etc. Pp. 495; 298 
text illustrations and 8 color plates. St. Louis: The C. V. Mosby Com- 
pany, 1937. Price, S5.00. 

The Story of Living Things. A Short Account of the Evolution of the 
Biological Sciences. By Charles Singer. Pp. 572; 194 illustrations. 
New York: Harper & Bros., 1931. Price, S3.00. 

A Suggested Experimental Study in Poliomyelitis Prevention Involving the 
Combined Use of Inactivated Virus and Intranasal Tanning Agents. By 
S. Peskind, B.S., M.D. Pp. 7. Cleveland: The S. P. Mount Print- 
ing Company, 1937. - • 


Dextrose Therapy in Everyday Practice. A Survey of the Literature, 1900- 

1936, on the Experimental and Clinical Studies Applicable to Medicine 
and Surgery. By E. Martin, Sc.D., New York. With Forewords by 
W. N. Haworth, F.R.S., Director of the Department of Chemistry, 
University of Birmingham- (Eng.), and Bernard Fantus, M.D., Pro- 
fessor of Therapeutics, University of Illinois College of Medicine. Pp. 
451; 44 illustrations including 15 full-page plates. New York: Paul 
B. Iloeber, Inc., 1937. Price, 83.00. 

Pathology. By E. B. Ivrumbhaar, M.D., Professor of Pathology, Uni- 
versity of Pennsylvania School of Medicine. Vol. XIX of Clio Medica 
Series. Pp. 20G; IS illustrations. New York: Paul B. Iloeber, Inc., 

1937. Price, 82.00. 


Gastroscopy. The Endoscopic Study of Gastric Pathology. Bv Dn. 
Rudolf Schindler, Associate Clinical Professor of Medicine, University 
of Chicago; Attending Gastroscopist, Michael Reese Hospital; Consulting 
Gastroscopist, Cook County Hospital, Chicago. With a Preface by 
Dr. Walter Lincoln Palmer, Associate Professor of Medicine, Uni- 
versity of Chicago. Pp. 343; SO text illustrations and 90 color reproduc- 
tions of gastroscopic observations, with legends. Chicago: The Uni- 
versity of Chicago Press, 1937. Price, S7.50. 

Allergy. Its Practical Application. By J. A. Rudolph. M.D., Associate 
Clinician in Charge of the Department of Allergy, Mt. Sinai Hospital; 
Consultant in Allergy, Cleveland Y. M. C. A. Expressly Prepared for 
Physicians and Students of Medicine, Containing Practical I oint- 
Necessarv for the Care of Patients with Asthma, Hay Fever, Urticaria. 
Eczema, and Other Allergic Conditions. Pp. 224. Philadelphia: Dor- 

rance & Co., Inc., 1937. Price, 83.00. 
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Chirurgische Indikationen. By Rudolf Nissen, 0. Prof. D. Chirurgie, 
Direktor der 1. Chirurgischen Ivlinik der Universitat Istanbul. Pp. 177. 
Leyden : A. W. Sijthoffs Uitgeversmaatschappij, N.V., 1937. Price, 
Paper, Hfl. 3.50; Bound, Hfl. 4.50. 

The Laboratory Diagnosis of Syphilis. The Theory, Technic, and Clinical 
Interpretation of the Wassermann and Flocculation Tests with Serum 
and Spinal Fluid. By Harry Eagle, M.D., Passed Assistant Surgeon, 
United States Public Health Service, Washington, D. C.; Lecturer in 
Medicine, Johns Hopkins University Medical School, etc. With a 
Foreword by J. Earle Moore, M.D., Associate in Medicine, Johns 
Hopkins University; Physician in Charge, Syphilis Division of the 
Medical Clinic, and Assistant Visiting Physician, Johns Hopkins Hos- 
pital, Baltimore, Pp. 440; 27 figures and 53 tables. St. Louis: The 
C. V. Mosby Company, 1937. Price, $5.00. 

Early Medieval Medicine. With Special Reference to France and Chartres. 
Third Series, Vol. Ill, Publications of the Institute of the History of 
Medicine, The Johns Hopkins University. (The Hideyo Noguchi 
Lectures.) By Loren C. MacKinney, Ph.D., Professor of Medieval 
History, University of North Carolina. Pp. 247 ; illustrated. Baltimore: 
The Johns Hopkins Press, 1937. Price, $2.75. 

Textbook of General Physiology. By T. Cunliffe Barnes, D.Sc., Assistant 
Professor of Biology', Yale University. Pp. 554; 166 illustrations. Phil- 
adelphia: P. Blakiston’s Son & Co., Inc., 1937. Price, $4.50 with 
washable cloth cover. 

Synopsis of Digestive Diseases. By John L. Kantor, Ph.D., M.D., Asso- 
ciate in Medicine, Columbia University; Gastroenterologist and Asso- 
ciate Roentgenologist, Montefiore Hospital for Chronic Diseases, New 
York. Pp. 302; 40 illustrations. St. Louis: The C. V. Mosby Com- 
pany, 1937. Price, $3.50. 

Laboratory Manual of General Physiology. By T. Cunliffe Barnes, D.Sc., 
Assistant Professor of Biology, Yale University. Pp. 116 (every other 
one blank, excepting Index); 9 illustrations. Philadelphia: P. Blakis- 
ton’s Son & Co., Inc., 1937. Price, $1.00, with washable paper cover. 

A Textbook of Surgical Nursing. ,By Henry S. Brookes, Jr., M.D., 
Instructor in Clinical Surgery, Washington University' School of Medi- 
cine; Surgeon to the Out-Patients, Washington University' Dispensary; 
Assistant Surgeon to Barnes Hospital. Pp. 636; 233 illustrations. St. 
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MASSIVE COLLAPSE OF LUNG. 

Modern interest in the subject of massive collapse of the lung dates 
from the work of William Pasteur which was published from 190S to 
1914. Bradford’s observations during the war stimulated further inves- 
tigation and since that time there have been a great many reports from 
both the clinical and the experimental side. The central problem in the 
study of massive collapse is that of etiology, but it must be admitted 
that the answer to this problem is not yet certain, although a consider- 
able amount of data bearing upon the subject has accumulated. In 
addition to considering the causes of massive collapse, recent investi- 
gations have been directed toward determining its incidence and 
defining the factors which contribute to its occurrence. 

In this report only those aspects of massive collapse which have 
been the subject of recent investigations will be considered. For a 
complete consideration of the subject, together with its history, the 
reader is referred to the many excellent reviews on massive collapse, 
among which may be mentioned those of Churchill, 27 Scott, 1220 Mastics, 
Spittler and McNamec, 90 Jacobaeus, 73 Brunn and Brill, 22 Band and 
Hall, 8 Matas 91 and especially, Bowen’s extensive monograph. 15 

Definition. Acute massive collapse of lung is the sudden, complete 
deflation of a considerable part of one or both lungs, in the absence of 
any rise in intrapleural pressure such as would be caused by pneumo- 
thorax, empyema or pleural effusion. This definition has been chosen 
because it does not arbitrarily rule out any of the suggested causes of 
massive collapse but does simplify the problem by excluding a large 
group of eases which might better be called compression of lung. 

Clinical Course. Massive collapse of lung is most frequently ob- 
served following abdominal operations. The onset of symptoms is 
sudden; in S0% of cases it occurs within 4S hours of the operation. In 
a few reported cases the onset has occurred during the operation, and in 
others it has been several weeks later. Pain, dyspnea, tachycardia and 
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cough are prominent symptoms. There is nearly always a rise in tem- 
perature to 100 to 105° F. The pulse rate is from 100 to 160, and the 
respiratory rate 30 or more per minute. In the typical clinical case the 
collapse is unilateral. The chest on the affected side is almost motion- 
less, flat and retracted. The intercostal spaces are narrowed and the 
percussion note is dull. Over the area of dullness, breath sounds are 
usually absent, or there may he faint bronchial breathing. Vocal 
resonance is diminished or absent and rales are rarely heard. The 
cough is variable; some sputum occurs early in most cases but is never 
great in amount in the absence of complications. 

In unilateral cases the most important diagnostic signs are those 
indicating a shift of the mediastinum, c. g., displacement of the trachea 
and of the apex beat. 

If the cases are divided into: 1, Acute; 2, moderately severe; and 3, 
latent, the above description fits Group 2. The acute type may simu- 
late pulmonary embolism with extreme dyspnea and sometimes severe, 
deep retrosternal pain. A few cases have resembled cardiac infarction. 
However, most of Groups I and 2 more closely resemble pneumonia. 
In Group 3, the latent cases, there are no symptoms at all, and although 
the signs are often typical and obvious, they are only found when sought 
for in a routine examination. 

The foregoing description is an attempt to summarize a great many 
somewhat divergent reports. Many of the details require further dis- 
cussion. Pain is very variable. Severe pain is rare; some feeling of 
retrosternal discomfort or constriction is quite common; or there may 
be no pain at all. 60 Dyspnea is a very common symptom but cyanosis 
is never severe and is usually absent. 77 Some observers maintain that 
cough and sputum are nearly always present, 26 others make no mention 
of them. In tuberculous cases suppression of expectoration is evidently 
a factor in producing collapse. 66 

In most cases fever of sudden onset has been noted. The absence of 
fever in some proven cases and in all uninfected cases of experimental 
collapse suggests that fever may be associated with infection, though 
in many cases there is no other evidence of infection. 

Postoperative massive collapse is usually unilateral. Henderson 62 
states that, “as one lung collapses, atmospheric pressure inflates the 
other lung, hence, massive collapse is almost necessarily confined to 
one lung; for the collapse of one lung tends to expand the other.” 
Nevertheless undoubted eases of bilateral massive collapse have been 
reported from clinical observations, 29 96 and bilateral collapse is rela- 
tively common at autopsy. 7,12,425,1090 The clinical course is much the 
same as in unilateral collapse except that death appears to be a more 
common result and the diagnostic signs of mediastinal displacement 
are absent. 

Roentgen Ray Appearance. In unilateral cases the important 
changes observed on Roentgen ray examination are: 

I. Increased density of the involved area; 2, displacement of the heart 
and mediastinum toward the affected side; 3, the diaphragm on the 
affected side is high and the respiratory excursion is decreased; 4, the 
intercostal spaces are narrowed on the affected side. 

This Roentgen ray picture is identical with that seen in collapse due 
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to a foreign body in a bronchus. The displacement of diaphragm and 
mediastinum is never so great in pneumonia or in pulmonary infarc- 
tion . 65,74,89 

The very great density of the shadow cast by the collapsed lung has 
been the subject of much speculation. Some report that the lung 
which collapses spontaneously, as after an operation or the inhalation 
of a foreign body, casts a denser and more uniform shadow than does 
a lung artificially compressed by a pneumothorax or consolidated by 
pneumonia . 132 This difference in density is apparently due to the fact 
that some air remains in the compressed or pneumonic lung whereas 
the collapsed lung is completely airless. Van Allen, La Field and Ross 132 
have recently emphasized the diagnostic importance of the uniform 
“ground glass” shadow cast by the collapsed lung. It has also been 
suggested that the unusual density of the shadow is due to excess fluid 
in the collapsed lung . 98 For this reason the term “drowned lung” has 
been applied to lungs which cast this very dense Roentgen ray shadow. 

Jacobaeus 73 has called attention to a pendulum movement of the 
mediastinum which may be the only positive Roentgen ray finding 
when collapse is slight. This consists of a shift of the heart shadow 
toward the collapsed side on inspiration and away from it on expiration. 
Dislocation of thoracic structures is seen at both inspiration and expira- 
tion in collapse, but only at inspiration in pneumonia . 132 

Richards 118 emphasized that in typical atelectatic bronchiectasis the 
collapsed lower lobe is represented by a dense triangular shadow con- 
fined to the paravertebral angle and that there is no shift of the media- 
stinum. 


Table 1. — Reported Incidence of Postoperative Massive Collapse of Lung. 




Reference 

No. of 

No. of 

Incidence, 

Author. 

Year. 

number. 

cases. 

operations. 

Tc 

Pasteur 

1914 

109d 

30 

2,000 • 

O.S 

Pasteur 

1914 

109d 

32 

3,559 

0.9 

S'eriinRcr 

1921 

124 

7 

540 

1.3 

Ehvyn 

1924 

42 

2 

1,734 

0.12 

Mastics rt al. ... 

1927 

90 

32 

419 

7.0 

Scott 

1929 

1225 

12 

2.000 

0.0 

Scott. 

1929 

1225 

7 

2,S50 

0.25 




(Treated 

with CO : postop.l 

Brunn and Brill . 

1930 

22 

22 

450 

4.8 

Foss and Kupp . 

1930 

50 

o 

.3,433 

0.00 

Fuller 

1930 

51 

s 

1,478 

0.5 

Sheret 

1930 

125 


149 male 

lfi.1 




112 female 

13.7 

Brown and Debenhnm . 

1932 

21 

17 

S12 

2.1 

IvinR 

1933 

7Gc 

200 

7,005 

2.S 

Eliason and McLaughlin 

1931 

39 

55 

20,032 

0.21 



32 

S.S30 

0.30 

Christopher and Shaffer . 

1935 

20 

S 

12,491 

0.0G 

Snyder . . - • • 

3935 

12S 

11 

1 .270 

0 . SO 

Rovenstinc and Taylor . 

1930 

119 

22 partial 

7,87*1 

0 30 



13 massive 


0.20 

Watter . . • • 

1930 

130 

5 

1,455 

0 31 


Incidence. Postoprralirr Serin. The majority of reports concern- 
ing the incidence of massive collapse deal only with postoperative 
case's The results of these surveys are summarized in Table i. 
extreme variabilitv of the reported incidence is very obvious. It would 
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appear that the incidence is low (about 0.3%) when routine histories 
are studied and much higher (3 to 8 % or more) when collapse is carefully 
searched for in each patient following operation. In the latter case, 
many instances of lesser degrees of collapse are undoubtedly included. 

Many other studies of the incidence of postoperative pulmonary 
complications have been reported in which all complications have 
been grouped together. In those cases where an attempt has been 
made to distinguish the various complications, the percentage of com- 
plications which have been classed as collapse has varied from zero to 
70%. A recent editorial 38 states that, “It appears reasonable to assume 
from the mass of accumulated evidence that atelectasis is the predom- 
inant postoperative pulmonary complication.” 

Mortality. It is generally agreed that the mortality in clinical cases 
of massive collapse is low. Scott 122 * 3 collected 40 cases in the literature 
with no deaths. Many fatal cases have since been reported but appar- 
ently no detailed investigation of the importance of massive collapse 
as a cause of death has been made. 

Autopsy Series. In view of the low mortality seen in clinically 
recognized cases of massive collapse, it is not surprising that there 
are few reports of the incidence of collapse in routine autopsies. How- 
ever, consideration of the available data indicates that massive collapse 
is much more common at autopsy than the clinical reports would sug- 
gest. Pasteur 1090 found 2 cases of massive collapse in 55 successive 
autopsies on surgical cases. A review of the autopsy reports in the 
Department of Pathology, University of Toronto (1926-35), shows that 
there were 23 cases of massive collapse in 3346 autopsies in the past 
9 years. There were, in addition, many cases listed as partial collapse. 

Incidence in Other Conditions. Hemoptysis. Massive collapse fre- 
quently follows hemoptysis. Mindline 98 has reviewed the reported 
cases. Jacobaeus 73 emphasized the fagt that collapse is most likely to 
follow a large hemorrhage in a relatively normal lung. Most of the 
cases occur in tuberculous patients but exceptions to this rule have 
been reported. 61 

Tuberculosis. The role of collapse in the course of pulmonary tuber- 
culosis is attracting an increasing amount of attention. In addition 
to the cases seen following hemoptysis, many cases of acute massive 
collapse have been described in tuberculous patients, 52,54 129 It is in 
these cases that pneumothorax has been most successfully applied in 
treatment. 43,54,129 Chronic collapse 84 is probably much more common 
and of greater importance in influencing the course of the disease. 
Coryllos 305 regarded collapse as a constant complication of pulmonary 
tuberculosis. It is generally agreed that collapse exerts a very beneficial 
influence on the progress of lesions in the collapsed area. This is thought 
to be due partly to rest and partly to a lowering of the oxygen tension 
in the collapsed pulmonary tissue. 2,3,305,71 Cavities which are not in the 
collapsed area are probably enlarged by the greatly increased negative 
pressure in the thorax. 

Pneumonia. The occurrence of massive collapse as a complication 
of pneumonia has been frequently reported. 235,24,32,45,71,90 The view that 
pneumonia is to be regarded as “an infectious (generally pneumococcic) 
lobar atelectasis of the lung” has been ably championed by Coryllos and 
Birnbauni. H,3t, ° ,3Ie,c A discussion of the evidence for and against this 
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view would be out of place here, but it certainly merits careful consider- 
ation. If the view proves to be correct, the importance of collapse in 
pulmonary lesions will be greatly increased. 

The relationship of collapse to bronchiectasis is not clear but the 
two are not infrequently associated. 16 - 134 ' 135 

Massive collapse has also been reported as a complication of diph- 
theria, 1090 poliomyelitis, meningitis, bronchitis, child birth, 13S minor 
injuries, and many debilitating diseases. Its occurrence in cases of 
asthma will be discussed later. 

Factors Affecting Incidence. Age. In the 40 cases collected by 
Scott, 1220 the ages ranged from 12 to 49 years with 40% in the third 
decade. Eliason and McLaughlin 39 found all ages from 10 to 70 in their 
series with 19 out of 32 cases between 20 and 40. Watter 136 stated that 
the incidence of postoperative pulmonary complications in general is 
proportional to the age of the patient. Others feel that young adults 
are more liable to collapse. 

Sex. In the autopsy series previously mentioned there were 13 men 
and 10 women. This preponderance of males is generally found. King 
(see Metcalf 94 ) found 38 males in a series of 55 cases, a greater prepon- 
derance of males than was found among postoperative pulmonary com- 
plications in general. The incidence of collapse in Sheret’s 125 series is 
definitely higher in men. Eliason and McLaughlin 39 found 23 out of 
32 cases in men. The difference in incidence has been attributed to 
the greater effect of pain on the abdominal breather, to which class 
most men belong. 

Infection. 1 . Preexisting Upper Respirator y Infection. The impor- 
tance of preexisting upper respiratory infections in the causation of post- 
operative pulmonary complications is emphasized by several authors. 
Elliott and Dingley, 40 in 1914, noted that all their cases of massive col- 
lapse showed fever and ‘mucopurulent sputum before the onset of 
collapse. Sise 126 found pre-operative respiratory infection in 29% of 
cases subsequently developing respiratory complications. Sutliffe and 
Steele 130 have recently reviewed the subject from a bacteriologic view- 
point and conclude that the presence of pathogenic bacteria in the upper 
respiratory tract does predispose to postoperative pulmonary complica- 
tions. In an examination of material aspirated from the trachea during 
anesthesia, Coryllos 30e found pneumococci in 72% of all cases examined 
and in 100% of cases which developed postoperative complications. 
The incidence of massive collapse probably increases along with that 
of other respiratory complications during the late winter and early 
spring. 55 This may be related to the increase of respiratory infections 
at that season. 119 

King, 765 in an extensive study of postoperative pulmonary complica- 
tions. concluded that season and pre-operative respiratory infection 
play a minor role in the production of complications. 

2. Infection at the Site of Operation. The importance of infection 
at the site of operation in increasing the incidence of postoperative 
pulmonary complications in general has been pointed out by several 
workers. 33 120 It is strikingly shown in a series of cases reported by 
King 765 in which the incidence of pulmonary complications following 
simple appendectomy was G.6% while after appendectomy with abscess 
formation it was 22.5%. 
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Site of Operation. Considerable attention has been given to the 
effect, of the site of operation on the incidence of postoperative pulrnon- 
ary'complieations. 21 - 55 - 760,119,126 From these papers it may be concluded 
that complications are much more common after abdominal operations 
than after any other type and that upper abdominal operations are 
more likely to be followed by complications, including massive collapse, 
than are lower abdominal operations. It is interesting that Pasteur 101 * 
concluded, from his postoperative series, that massive collapse is more 
likely to follow operations on the lower abdomen. A similar incidence 
was noted in the autopsy series where 9 of the 14 postoperative deaths 
followed lower abdominal operations, one followed a gastrectomy and 
the remaining 4 were after extra-abdominal operations. 

Pasteur originally believed that the collapse was almost invariably 
on the side of the operation. This observation has not been confirmed. 
In the great majority of clinical cases the collapse has been unilateral 
but not necessarily on the side of the operation. In the autopsy series 
17 out of 23 cases were bilateral. 

In a recent review of the occurrence of pulmonary collapse following 
thoracoplasty, Holst, Semb and Frimann-DahP found collapse follow- 
ing 51 of 112 operations. In 104 of these cases postoperative Roentgen 
rays were taken. Since many of the cases were symptomless the inci- 
dence would have been much lower if routine Roentgen ray examinations 
had not been made. In every case the collapse was on the side of the 
operation. Lambert and Berry 79 found only 6 cases of collapse in 100 
patients with 152 operations; in 4 cases the collapse was on the side 
opposite the operation. 

Anesthetic. Many recent investigations have been directed toward 
discovering the effect of various anesthetics upon the incidence of pul- 
monary complications in general rather than massive collapse in par- 
ticular. Without discussing these papers in detail it may be concluded 
that different anesthetic agents given under similar conditions give 
rise to approximately the same number of pulmonary complications. 
Brown and Debenham 21 found respiratory complications 4.29 times as 
common after spinal as after inhalation anesthetics. Sise, 120 King 764 and 
Rovenstine and Taylor 119 failed to find this difference. The latter 
authors point out the rapid increase in the incidence of complications 
as the anesthesia is prolonged. 

Pre-medication . Dawkins 35 has recently presented evidence for the 
.idea that basal narcosis increases the incidence of postoperative pul- 
monary complications, Faulkner and Faulkner 450 have also emphasized 
the need for rapid recovery from the anesthetic so that the patient can 
cough up any excess, secretion. It is generally agreed that the excessive 
use of morphine should be avoided. However, small doses probably 
aid normal respiration by relieving pain, and may even aid bronchial 
contraction. 230 

There is considerable disagreement concerning the use of atropine. 
It seems probable that it should be given pre-operatively. if there is no 
cough or sputum, to prevent excessive secretion. In the presence of 
sputum or excessive bronchial secretion, before or after operation, 
atropine may lead to bronchial occlusion by increasing the viscosity 
of the secretion. 
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General Condition of Patient. Rovenstine and Taylor 119 have tabu- 
lated the incidence of postoperative pulmonary complications according 
to the estimated anesthetic risk. The increase in incidence in those 
classed as C, D or DD risks is very great. 

It will be noted that much of the material presented in the foregoing 
sections deals with postoperative respiratory complications in general 
rather than with massive collapse in particular. Unfortunately, similar 
data on collapse do not seem to be available. 

Allergy. Considerable attention has recently been given to the possi- 
bility that postoperative respiratory complications may be of an allergic 
nature. Clarke 29 has described the occurrence of typical massive col- 
lapse as a complication of bronchial asthma. He states that at least 
10% of all reported cases of massive collapse show an allergic history 
even when no special attention was given to that factor. Wilmer, Cobe 
and Lee 13 ' made a detailed investigation of 10 patients who had suffered 
from postoperative pulmonary collapse and found that all showed some 
definite manifestations of allergy. They felt that the uniform finding of 
thick, viscid sputum in cases of postoperative pulmonary complications 
pointed to an allergic factor. They report good results from the use 
of peptone for desensitization before operation. The idea that post- 
operative infarction and collapse are due to an anaphylactic reaction 
to autogenous polypeptides has recently been advanced in France. 496 
Autohemotherapy for the prevention of postoperative pulmonary 
complications has been recommended. 75,95 

Before discussing the etiology of massive collapse it is necessary to 
review briefly some of the recent additions to knowledge concerning the 
structure and function of the lung. 

Pulmonary Musculature. The advent of the bronchoscope and the 
use of lipiodol have revolutionized the study of pulmonary movements 
and especially movements of the bronchi. The fhuscular and elastic 
tissue found in the lung make free movement possible. The present 
view is that the muscular coat of the bronchial tree extends right down 
to the atria 97 or to the alveoli but does not extend into the alveolar 
walls. 88o,/ Sensory nerve endings are found at the junctions of the bands 
of bronchial muscle. 53 On the contrary, the elastic tissue of the lung, 
or arbor elastica, extends from larynx to alveoli, and is continued into 
the alveoli as delicate strands. In addition to the bronchial musculature, 
there are many fine wisps of muscle lying outside the walls of the 
bronchial tree. These filaments are seen in the interlobular septa, in. 
the bronchial and vascular sheaths and in the visceral pleura. The 
muscle is inconspicuous at any one point but when considered in its 
entirety it forms an appreciable tissue element in the lung and is known 
ns the insterstitial musculature of the lung. 

Bronchial Movement. The movements of the bronchial musculature 
during respiration may be divided into length changes, width changes 
and peristaltoid movements. The latter arc apparently for the removal 
of foreign material. The other movements are seen with each respira- 
tion. On inspiration, the bronchi not only elongate but also increase in 
diameter. On expiration, shortening and a decrease in diameter 
occur The cause of these bronchial movements is not altogether 

clear. The work of Luisada^ 6 suggests that there is active contrac- 
tion and relaxation of the bronchial muscles with each respiration. 
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Ellis 41 has recently presented evidence to show that the bronchial move- 
ments are directly due to movements of the chest wall. 

The importance of the length and width changes and peristal toid 
movements in the problem of bronchial obstruction is sufficiently 
obvious to require no comment. The significance of the bronchial and 
interstitial musculature in relation to collapse of lung is much less 
obvious. In conditions, such as asthma, in which bronchial spasm is 
known to occur, emphysema, not collapse, is the usual outcome. 

Histology of the Lung. Until recently, pulmonary alveoli have 
been regarded as sacs opening only into the bronchial tree and lined 
by a continuous layer of non-nucleated epithelial plates and flattened 
epithelial cells. Miller 97 has recently reviewed the older literature on 
the subject and still supports this view. Communications between 
adjacent alveoli were first described by Adrian! in 1847. This observa- 
tion has been repeated frequently in apparently normal lungs and in 
pneumonic lungs. 88 ' 7 ''* 400 Miller concluded that these alveolar pores 
are not normal structures but are due to some pathologic process. 
Macklin 88rf believed that they are to be regarded as “. . . sharply local- 
ized degenerations of the ground substance of the alveolar wall . , 
and of no functional significance. The observations of Van Allen 131 
and his colleagues on collateral respiration strongly suggest that some 
communications exist between adjacent airways in the periphery of the 
lung. 

Not only has the existence of alveolar pores been repeatedly confirmed 
but considerable doubt has been cast upon the existence of any continu- 
ous alveolar epithelium. At a recent conference, where the pulmonic 
alveolar epithelium was discussed, the majority of observers reported 
that they had failed to find a continuous epithelium, and none had 
found non-nucleated epithelial plates. 88 ' Miller 97 strongly supports the 
existence of a continuous alveolar epithelium. 

Collateral Respiration. In a series of important papers Van Allen, 
Lindskog and others have developed the idea of collateral respira- 
tion. 82a ' ! ' They found that collapse of lung could not be produced by 
bronchial occlusion if the bronchus occluded supplied less than an 
entire lobe. Air forced into a lobular bronchus under very low pressure 
readily passed out other lobular bronchi in the same lobe. These 
observations suggested that there must be transfer of air between the 
lobular bronchi in the periphery of the lung. The injection of India 
ink and other suspensions showed that this transfer of air was through 
pores of microscopic size and not by diffusion through intact cellular 
membranes. This transfer of air from the area supplied by one lobular 
bronchus to that supplied by another not only serves to maintain the 
aeration of the lung when a lobular bronchus is occluded but also pre- 
vents local overdistention if a valvular occlusion occurs. This mechan- 
ism also provides the air necessary for an expulsive effort on coughing 
when a bronchus is occluded. 

The existence of collateral ventilation seems to be well established, 
in the dog at least. The amount of air which can enter an occluded 
lobule is at least 10% of its normal ventilation and may be sufficient 
to airate the venous blood in that part of the lung. The significance of 
collateral respiration in relation to pulmonary collapse will be discussed 
below. 
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The Expansion of the Lung'. Under normal conditions, the lungs 
are subjected to two opposing sets of forces Atmospheric pressure, 
acting through the bronchial tree, tends to keep the lungs expanded 
and in contact with the chest wall. The elasticity of the lung and the 
intrapleural pressure oppose this force and tend to collapse the lung. 
Normally the sum of pulmonary elasticity and intrapleural pressure 
is just less than atmospheric pressure so that the lung is kept expanded. 
Thus the amount by which the intrapleural pressure falls short of 
atmospheric pressure is a measure of the force required to stretch the 
lung to fill the thorax. 

There are three ways in which a part of the lung can collapse. These 
are: 1, Increase of matter other than lung in the thorax (c. g., pneumo- 
thorax, hemothorax, empyema, pleural effusion, tumors); 2, decrease 
in the size o| the thorax due to decrease in muscle tone or localized 
paralysis affecting any of the respiratory muscles; 3, forceful decrease in 
^ the size of the lung: (a) due to absorption of air from a part of the 
lung that has been cut off from the outside; ( b ) due to active muscular 
contraction of the lung. 

It is obvious that in the first and second groups the intrapleural 
pressure will be less negative than normal because the lung is less 
stretched. In the third group, part of the lung has been decreased in 
size so that the remaining lung has to be stretched more than normally 
to fill the thorax. This results in a decrease in the intrapleural pressure. 

By definition all cases of massive collapse have been placed in the 
third class and there is good evidence, both direct and indirect, that 
this classification is justifiable. In all reported cases of massive collapse 
in which the intrapleural pressure has been measured it has been below 
normal. 43,54 57,72 The lowest reported pressure is —58 cm. of water. 81 
Indirect evidence for this decrease in intrapleural pressure is given by 
the uniform finding of a shift of the mediastinum to the affected side. 

The Effect of Operations upon Respiration. Since abdominal opera- 
tions are the most common cause predisposing to massive collapse, a 
knowledge of the effects of operation upon respiration is necessary before 
considering the etiology of massive collapse. 

By combining the observations of many workers the following picture 
of the patient’s pulmonary condition after an abdominal operation is 
obtained. The mean position of the diaphragm is raised so that its 
tidal excursion is in the upper third of its range instead of the lower third 
as is usual. 103 Chest expansion decreases by about 80% and diaphrag- 
matic excursion by 65% following upper abdominal operations. 103 
These changes result in a decrease in vital capacity of S to S0%. 252, "° 
Vital capacity measurements are not very reliable after operation but 
measurement of the subtidal volume (mid-capacity, functional residual 
air, etc.) which arc more significant show a decrease of 20 %!° Many 
cases show Roentgen ray changes including haziness of lung fields, 
prominence of basal trunk, and elevation of the diaphragm. Diminished 
expansion of the lung bases is said to occur in all cases after operation. 
Breath sounds are diminished or absent at the basts, in most cases and 

r files are frequently heard. 103 108 . 

Many factors contribute to these pulmonary changes. J am rieim- 
itelv limits respiratory movements. Air in the peritoneal entity in- 
creases the normally negative intraahdoininal pressure and contributes 
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to the elevation of the diaphragm. Distention of the bowel may add 
to this effect. Henderson 62 ' has recently emphasized the importance of 
the general loss of muscle tone seen after operations. Decrease in tone 
of the respiratory muscles diminishes the size of the thorax and the 
extent of respiratory movements. 

The vital capacity of a normal individual is reduced by 10 to 20% 
by merely changing from the erect to the supine position. 19 ' 08 If this 
position is maintained, deflation of the lung bases follows. Thus position 
probably contributes to the postoperative pulmonary changes. 

The condition of the lungs described following operation has been 
called postoperative pulmonary sub- or hypoventilation. 115 It is dis- 
tinguished from massive collapse by the fact that the intrapleural 
pressure is increased, while it is always diminished in massive collapse. 
In addition, pulmonary subventilation is bilateral and is associated 
with an enlargement of the diameter of the thorax. 

Etiology. Of all the suggested causes of massive collapse of lung, 
bronchial obstruction is the best established. Mendelssohn, in 1845, 
showed that complete occlusion of ~a bronchus resulted in collapse of the 
lung distal to the occlusion. Lichtheim, in 1878, showed that this col- 
lapse was due to absorption of the retained air into the blood. Elliott 
and Dingle}' 40 first clearly suggested that bronchial occlusion is essen- 
tial to the production of postoperative massive collapse. The introduc- 
tion of the bronchoscope has thrown much new light on the problem 
of bronchial obstruction in recent years. Direct observation has 
revealed the presence of occluding secretion in the bronchi in many cases 
of massive collapse. 20 ' 22 ' 59 ' 00,59 ' 70 ' 105,127 

The more important evidence favoring bronchial obstruction as the 
cause of massive collapse may be summarized thus: 

1. Massive collapse has been repeatedly produced experimentally 
by bronchial occlusion, whether the occlusion was produced by ligation 
of a bronchus, 92,131 introduction of solid foreign bodies, 110 or tenacious 
bronchial secretion, 8,80 or by cauterizing a bronchus. 1,34 This is the only 
way in which massive collapse has been produced experimentally. 
Much has been learned concerning the circulatory and metabolic 
changes which follow the experimental collapse of a lung by bronchial 
occlusion. 40,316 ' 37 

2. Massive collapse is seen clinically following occlusion of bronchi 
by foreign bodies, neoplasms, aneurysms, or enlarged lymph nodes. 
The Roentgen ray picture and clinical signs in this type of collapse may 
be indistinguishable from those of postoperative collapse. 89 

3. Bronehoscopie observations have shown that the bronchi supplying 
a collapsed lobe are frequently occluded by plugs of tenacious bronchial 
secretion. Removal of these plugs usually results in rapid reexpansion 
of the collapsed lobe, 

4. Collapse is commonest in the right lower lobe where secretion or 
aspirated material is most likely to collect. Cases with excessive 
bronchial secretion are very likely to develop collapse. The areas of 
collapse may shift with the position of the patient, suggesting a move- 
ment of exudate within the lungs. 440 - 6 - 450 - 6 

There is some disagreement among the proponents of the bronchial 
obstruction theory concerning the cause of the obstruction in post- 
operative collapse. In cases of collapse following aspiration of a foreign 
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body, hemoptysis or lipiodol injection, the cause of obstruction is obvious. 
After operations, obstruction is most likely caused by accumulation 
of bronchial secretion. Several factors may contribute to the accumula- 
tion of secretion. Pulmonary subventilation, resulting in diminished 
movement at the lung bases, leads to deficient drainage of those regions. 
“Internal drainage” 44 "' 6 ' 456 ’ 85 may bring secretion from other parts of 
the lung to the most dependent areas. Postoperative shock 99,100 and 
vagal stimulation 112 may result in an increase in bronchial secretion or 
even spme degree of pulmonary edema. At' one extreme may be placed 
cases in which excessive interference with lung movements results in 
the accumulation of normal bronchial secretion. At the other extreme 
are cases such as hemoptysis in which an excessive amount of fluid may 
occlude bronchi in the presence of normal respiratory movements. 

Faulkner and Faulkner 45 " suggest that aspirated material may be an 
important cause of bronchial occlusion. Myerson’s direct broncho- 
scopic observations, which showed aspiration of blood into the tracheo- 
bronchial tree in 79 out of 100 tonsillectomies, support this view. 104 

Other suggested causes of bronchial obstruction are inflammatory 
edema of the bronchial mucosa, vascular changes 123 in bronchi, possibly 
analogous to angioneurotic edema, 12 and bronchial spasm. 42,81,111 In- 
flammatory edema would appear to be the cause of collapse in cases of 
atelectatic bronchiectasis 134,135 but has not been demonstrated in cases 
of acute massive collapse. There is little evidence for the occurrence 
of angioneurotic edema. There is no direct evidence that bronchial 
spasm alone can produce pulmonary collapse. In conditions associated 
with bronchial spasm, emphysema is more likely to occur than collapse. 
Recent reports of the high incidence of an allergic history 137 in patients 
suffering from postoperative pulmonary complications and of the 
occurrence of true massive collapse in asthmatics 29 suggest that bron- 
chial spasm may be an important contributory cause. The work of 
Dixon and Brodie 30 shows that bronchia! spasm combined with a greatly 
decreased ventilation (artificial respiration) may result in the rate of 
air entry to a lobe being less than the rate at which the blood is absorb- 
ing air from that lobe, so that the lobe slowly deflates. 

Collapse of lung following bronchial obstruction might arise either 
from a ball-valve action of the obstructing plug so that the air is pumped 
out of the obstructed lung, or from absorption of the air beyond the 
plug into the blood stream. The possibility of the latter mechanism 
has been repeatedly demonstrated. 316 03 The impossibility of the defla- 
tion of a part of a lung by ball-valve action has been clearly proven by 
Lindskog and Van Allen. 83 

The important evidence against bronchial obstruction as the cause 
of massive collapse is: 

1. At autopsy, patent bronchi are frequently found in collapsed 
lung. It is suggested that the occluding plugs, in these cases, have 
undergone postmortem liquefaction or that the occlusion is in smaller 
bronchioles. Clinical findings (r. g., tubular breathing) sometimes 
suggest patent bronchi in collapsed lobes. In a few cases, broncho- 
scopic examination has failed to reveal any plugging of the bronchi. 25 " 

2. Rose Bradford’s 17 observations on massive collapse following 
thoracic injuries are of great interest. He found that massive collap-e 



PATHOLOGY AND BACTERIOLOGY 


439 


was a relatively common sequel to chest wounds seen during the war. 
The collapse might involve part of a lobe, a whole lobe, or an entire 
lung. In some cases, the collapse was on the side of the injury, in 
others on the opposite side and a few were bilateral. The most striking 
cases were those in which a non-penetrating wound of the thoracic 
wall resulted in massive collapse of the contralateral lung. Bradford 
feels that bronchial obstruction played no part in these cases. 

3. Several cases of rapid collapse of the lung have been reported in 
which the apparent rate of collapse greatly exceeded that which could 
be due to the absorption of air. 12 ' 73,816,111 I,n some of these cases the 
rapid collapse may have been due to the rapid absorption of ether vapor 
rather than air from the lungs. Jacobaeus 73 reports 4 cases in which 
massive pulmonary collapse developed within 10 to 15 minutes follow- 
ing the injection of lipiodol into normal lungs without anesthesia. He 
suggests that the collapse was due to bronchial spasm which expelled 
most of the air before occluding the bronchi. The amount of lipiodol 
used was apparently not enough to occlude the bronchi, and the collapse 
often occurred in lung areas in which there was very little lipiodol and 
the collapse disappeared without the expectoration of lipiodol. Mind- 
line 98 believed that collapse following hemoptysis is due to the same 
cause. In all these cases it seems to be impossible to be sure that 
bronchial obstruction was not present, but the rapidity of collapse 
cannot be explained by the absorption of air. Lubin 85 suggested that 
very rapid collapse follows bronchial occlusion in expiration. 

4. Cases of collapse following tracheotomy have been noted. 139 
These would appear to be due to an actual contraction of an unusually 
elastic lung. There is no suggestion of bronchial obstruction. 

5. The finding that the areas of collapse often do not follow lobar 
boundaries cannot be reconciled with the observations on collateral 
respiration, if the collapse is due to bronchial obstruction, unless it is 
supposed that the alveola? pores are often occluded. 

6. Some of the clinical signs of massive collapse, such as fever, are 
not duplicated in experimental collapse produced by bronchial occlusion. 
It seems probable that the presence of infection is necessary for the 
production of fever and that fever is not due to the collapse of lung. 
However, there are many clinical cases in which the fever is the only sign 
of infection. 

This discussion shows that the theory of bronchial obstruction as 
the cause of massive collapse is not entirely satisfactory, and yet there 
is no substitute for it. 

Briscoe’s 10 theory that the symptoms of massive collapse are always 
due to an associated acute pleurisy and never to the collapse of the 
lung has received no support. 

Embolism has never been shown to cause collapse and the two are 
rarely associated. It has been shown that ligation of the one pulmonary 
artery does result in partial deflation of the affected lung but never in 
a true collapse. 101 It appears that the arterial blood pressure normally 
aids in maintaining the inflation of the lung. Vascular changes other 
than embolism have been suggested but have never been accurately 
defined. 12,123 
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Massive collapse, like most other conditions, has been blamed on 
reflex causes. It seems certain that inhibition, probably reflex in origin, 
of the diaphragm and other respiratory muscles is an important con- 
tributing factor. Collapse has never been produced by nerve stimula- 
tion and has been seen to occur in the denervated lung. -18 

Pasteur has adhered to the opinion that decreased respiratory force 
is_ the prime cause of massive collapse. The arguments against this 
view. are: 1, If decreased respiratory force were the cause of collapse, 
the. intrapleural pressure would be increased when collapse occurs. 
It is always decreased; 2, if decreased respiratory force could cause 
unilateral collapse, the heart would be shifted to the side opposite the 
lesion. Decreased respiratory force, leading to pulmonary subventila- 
tion, is generally believed to be a most important factor in favoring 
accumulation of secretion, bronchial occlusion and massive colhipse, 
but it cannot be admitted as a cause of collapse per se. 

This discussion leaves active contraction of the lung and bronchi 
as the only theory to oppose that of bronchial obstruction. Recent 
work has shown that the lung is a very muscular organ but it has not 
proven that contraction of this muscle can expel the air from the lungs 
or even completely occlude bronchi. 

Prevention of Collapse. The factors which seem to be effective in 
controlling the incidence of pulmonary collapse after operation can all 
be deduced from the causes which are known to contribute to the 
occurrence of collapse. 

Except in emergencies, patients with upper respiratory infections 
should not be operated upon. Care must be taken to avoid all aspira- 
tion during the anesthetic. Recovery from the anesthetic should be 
rapid and postoperative sedation should be carefully controlled. Too 
much morphine depresses respiration and favors the accumulation of 
bronchial secretion. Too little morphine may result in limitation of 
respiratory movements by pain. Small doses of morphine may actually 
increase bronchial motility. 230 

The use of atropine has been widely discussed. At present, it is 
generally agreed that excessive doses of atropine make the bronchial 
secretion tenacious and favor occlusion. It is best used only when 
bronchial secretion is excessive. Pasteur 103 ' 1 reported favorably on its 
use. Expectorants are often recommended to thin bronchial secretion. 

Abdominal dressings should be small and loose. The patient should 
be rolled frequently to avoid stagnation of secretion in one part of the 
lung.’ 21 Complete expansion of the lungs should be induced at least 
every hour by voluntary deep breathing combined with rolling or by 
the use of carbon dioxide. 

The inhalation of carbon dioxide has been widely used for the pre- 
vention and treatment of collapse and of postoperative pulmonary 
complications in general. The action of carbon dioxide in increasing 
the rate and depth of respiration is too well known to require discussion. 

It has been shown experimentally that carbon dioxide causes broncho- 
dilatation, 18 an increase in mean thoracic girth and expansion 11 and a 
decrease in intrapleural pressure. Bronchoscopic observations show 
that carbon dioxide inhalation produces violent movements of the 
tracheobronchial tree and blanching of the mucous membrane.-' 1 " 
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There is less reduction in vital capacity after abdominal operations if 
carbon dioxide is given . 113 

Although all these actions of carbon dioxide would appear to be 
beneficial in preventing postoperative pulmonary complications, opinion 
is divided concerning its value. The majority of workers reporting on 
the subject favor the use of carbon dioxide . 22 ' 26 ’ 446,47 ’ 625,87,1226,128 In most 
cases it is stipulated that the inhalations must be combined with pos- 
tural drainage. Others 76,120,136 find that carbon dioxide inhalations are 
without value for the prevention of postoperative pulmonary complica- 
tions. Reports of the use of carbon dioxide in the treatment of pneu- 
monia are very encouraging . 56,64 In general, it would appear that the 
administration of carbon dioxide in amounts adequate to produce real 
overventilation combined with postural drainage is beneficial. 

Treatment of Collapse. The measures which have been advocated 
for the prevention of collapse ( i . e., rolling, deep breathing, and carbon 
dioxide administration with postural drainage) are also used in treat- 
ment of the established condition. In addition, bronchoscopy for the 
evacuation of retained secretion has been extensively used in treat- 
ment . 20, 22,38,446,49,59,60,205,227 The results of bronchoscopic aspiration are 
usually beneficial and relief of symptoms and reexpansion of the col- 
lapsed lung occur with dramatic rapidity. In a few reported cases no 
bronchial occlusion adequate to explain the collapse present could be 
seen with the bronchoscope. Bronchoscopy has even been recommended 
pre-operatively in cases showing excessive bronchial secretion. Excel- 
lent results have been reported using endotracheal anesthesia with 
bronchial suction during operation . 30c 

The use of pneumothorax for the relief of symptoms due to the dis- 
placement of the mediastinum was formerly advocated but does not 
seem to have been much used in recent years . 9,40,43, 54,72,98 

Breathing air under positive pressure has been shown to reexpand 
collapsed lung experimentally 82 and has also been used clinically. 

In so far as a study of the successful methods of prevention and treat- 
ment of collapse sheds any light on the etiology of the condition, it 
supports the idea that collapse is due to bronchial occlusion by retained 
secretion. 

Summary. Massive collapse of lung is most likely to occur under 
conditions where respiratory movements and bronchial drainage are 
interfered with and vital capacity is reduced. The constant finding 
of a decrease in the intrapleural pressure on, and a shift of the media- 
stinum toward the side of the collapse proves that there must be an 
active diminution in the thoracic contents on that side. Such a decrease 
could result only from absorption of air following bronchial occlusion 
or from expulsion of air by active contraction of lung. The balance of 
evidence favors the view that the collapse is due to bronchial occlusion. 
Certain cases of rapid collapse cannot be explained on this basis and 
may bo due to actual contraction of bronchial and pulmonary muscula- 
ture. An allergic factor may be important in some cases. The bronchial 
obstruction theory serves as a reliable guide to prevention and treat- 
ment. 


O. M. Solaxdt. M.D 
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TRICHINOSIS: AN UNSOLVED PROBLEM IN THE UNITED 

STATES. 

In a series of articles recently appearing in the Public Health Reports 
of the United States Public Health Service it has been stated that this 
country has the greatest problem in trichinosis of any country in the 
civilized world and that the efforts to control this infection during the 
past two or tlrree decades have brought about little if any reduction. 

Frequency of Infestation in Man. Satisfactory estimates of the fre- 
quency of the infection of man with trichina; can only be obtained by 
the examination of bits of muscle tissue removed postmortem. Hall 
and Collins 4 have recently completed observations on specimens from 
300 diaphragms removed at aptopsy from patients dying in 10 hospitals 
located in Washington, D. C., and one in Baltimore, Md. Since 5 
of these hospitals cared for Federal beneficiaries sent from all over the 
United States and since the population of Washington, D. C., is to an 
unusual degree drawn from various parts of the country, they believe 
the sample, though small, to be fairly representative. 

The diaphragms were examined for trichina; by the direct microscopic 
method and by the digestion-Baerman method. The supplementary 
value of the second procedure was demonstrated by adding half as 
many positives again as would have been revealed had direct examina- 
tion alone been used. In all, 41 of the 300 diaphragms were found to be 
infected with trichina;, a frequency of 13.67 %. 

Including their own observations with those of previous writers who 
had made similar studies in different parts of the United States there 
are available in the literature 177S observations made upon postmortem 
material. Trichinre were found in 222 (12.5%). Hall and Collins point 
out that this percentage cannot be taken on its face value as an average 
or as an index, on account of the limitations of the methods of examina- 
tion, the relatively small numbers, and the limited geographic area 
represented. They are inclined to believe that the percentage is too 
low rather than too high. 

Magath, 7 on the other hand, has pointed out that only 5 of these 
studies were made during the last 35 years, and that the material was 
obtained very largely from bodies examined at necropsy in charity 
hospitals or from cadavers on dissecting tables in medical schools. It 
represented, therefore, to a considerable degree those who are down and 
out, who live from hand to mouth and of necessity eat inferior and 
poorlv prepared food of all sorts. . . 

Magath himself, however, brought further confirmation to tne 
estimate of Hall and Collins. He examined muscles from the bodies or 
220 patients who had died of various causes at the Mayo Clime, ims 
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clinic draws its patients widely from the United States and very largely 
from the upper income brackets. Two grams of muscle from the diaph- 
ragm, the intercostals, the rectus abdominis and the sternocleidomastoid 
were compressed and searched with a binocular microscope. Trichime 
were found in 17 bodies (8%). Magath thought that it was safe to 
assume that the actual incidence of infection in this series would have 
been 12 to 15%, had the direct examination been supplemented by a 
digestion method or 50 to 100 gm. of muscle examined. 

Admitting the desirability of more extensive observations over a 
wider geographic area, the data at present available in the United States 
indicate that trichinae are found in the muscle tissue of approximately 
1 out of every 8 persons at the time of death. 

Frequency of Clinical Trichinosis. Of the 41 positive cases found by 
Hall and Collins none had any previous history of clinically recognized 
trichinosis, so far as could be ascertained from routine clinical histories 
taken during their last hospital admission. Yet in one of the cases there 
were between 900 and 1000 trichina; per gram of diaphragm muscle. 
In the 17 cases discovered by Magath at the Mayo Clinic, with excep- 
tionally complete and accurate records, only 7 gave a history of symp- 
toms suggestive of infection, but these were readily explained on the 
basis of other conditions found. In not a single instance in either series 
had the diagnosis of trichinosis been established before death. 

The occurrence and severity of symptoms are largely determined by 
the number of trichina;, their organ distribution, the rapidity of the 
invasion and the resistance, natural or acquired, offered by the tissues 
of the host. So far as numbers are concerned, Hall and Collins 4 think 
that it is safe to say that in infestations with over 100 larva; per gram 
there must be pronounced clinical symptoms. In infestations with less 
than 1 larva; per gram symptoms are either absent or neglible. Sufficient 
data are not yet available to permit more accurate statement of the 
clinical threshold. Enough evidence is available however, to state that 
the vast majority of individuals who acquire infestations with this 
parasite are unaware of its presence in the body and suffer no appre- 
ciable handicap therefrom. In a small proportion which the figures of 
Hall and Collins would suggest to be about 1 in 20, the distribution and 
intensity of the infestation is of sufficient degree to cause considerable 
damage to the host and to produce symptoms which are sufficiently 
characteristic to permit clinical recognition. 

Ransom 9 found that among the 1550 cases reported in the United 
States from 1S42 to 1915, there were 240 deaths, a case fatality rate of 
about 16%. Since the reported cases would tend to be weighted to an 
unusual degree by severe infections, this rate is only an approximation 
and probably higher than would be found if all clinically recognizable 
infections were included. It can only be used with this reservation. 

Implications of the Data. By applying the ratios obtained in these 
studies to the population of the United States, Hall and Collins conclude 
that “the problem (of trichinosis) is one of major importance, apparently 
affecting, to some degree, as a conservative estimate, several million 
persons, with clinical trichinosis in some form affecting possibly several 
hundred thousand persons, and with possibly several thousand deaths." 

Even granting that the rates obtained from these very small samples 
arc representative of the whole population of the United States, one 
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might question whether these statistical inferences are permissible. 
The frequency of infestation was based upon persons who had died, and 
not upon persons who were living. The encysted trichinae which were 
found, in many instances dead and calcified, had been introduced into 
the tissues some months or years previously, or represented the cumula- 
tion of repeated doses over a long period of years. One cannot infer, 
therefore, that the frequency of finding trichime postmortem is synony- 
mous with the incidence of the infection in the living. 

Again, the age distribution of persons who have died is not the same 
as the population who are living, and Hall’s 3 ” data indicate that the 
frequency of infestation varies with age, being lowest during the first 
two decades of life. 

By analogy, even though 50% of persons show evidence at post- 
mortem of a healed focus of tuberculous infection, to infer from this 
that 50 % of the population are suffering from tuberculosis is obviously 
misleading. It can only be inferred that at least 50% at the time of 
death have been infected with tuberculosis sometime during life. 

With these considerations in mind, it would seem to be more nearly in 
accord with the ascertained facts to state that as high a percentage as 
12.5% of the 1,400,000 persons who die each year in the United States 
(175,000 persons) may show evidence of having acquired an infestation 
with trichina; at some time previous to death, and that, in perhaps 1 
out of 20 of these (8750) the infestation was sufficiently severe to cause 
symptoms. Assuming in the latter group the case fatality rate to be 
as high as 16% (Ransom), 1400 of these deaths might have been caused 
by this parasite, as a liberal estimate. 

Stated on this basis there is still reason for agreeing with Hall and 
Collins that exposure to infestation with trichina; is far more frequent 
than is commonly realized, that morbidity and mortality reports fail to 
indicate the real extent of the problem, that a considerable proportion 
of infestations which are clinically recognizable, and even of deaths 
due to this cause, escape recognition. 

Clinical Recognition. In a paper on “The Complex Clinical Pic- 
ture of Trichinosis, and the Diagnosis of the Disease,” Hall 36 main- 
tains that the most serious gap in our knowledge of trichinosis, so far 
as medical practice is concerned, is our ignorance of the clinical picture. 
The question might be raised whether it is so much a matter of ignorance 
of the clinical picture, which has been very fully described by numerous 
medical writers during the past 50 years, as it is a matter of failure to 
suspect such a cause of illness because of its (supposed) rarity, and 
because the symptoms presented in a large proportion of cases are so 
irregular and protean in character as to render differentiation from other 
disease conditions difficult or impossible without the aid of a specific 
diagnostic test.. 

When a group of individuals are infected at the same time, as in the 
family reported by Otto and Janncy, 8 and the epidemic reported by 
Drake, Ilawkes and Warren. 1 sooner or later the diagnosis will probably 
1)0 suspected, particularly if the affected group are of foreign extraction 
and if a definite history of having eaten raw, partially cooked or insuffi- 
ciently processed pork products can be obtained. liven when the epi- 
demiologic evidence of the nature of the illness is strong, it is not easy 
to establish the clinical diagnosis with certainty, and when cases occur 
singly or sporadically this difficulty is augmented. 
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The value and limitations of laboratory aids— particularly the differ- 
ential blood count (eosinophilia), the biopsy, the skin test and the pre- 
cipitin test— have recently been discussed by Friedlander, 2 Spink and 
Augustine, 10 Heathman, 5 Kaljus, 6 Magath, 7 and Hall. 35 When negative, 
they are of no value. When positive, the difficulty is in distinguish- 
ing between a reaction due to acute trichinosis, i. c., the stage of invasion 
—and one due to an invasion which took place months or years before 
and has since become latent and healed. 

After reviewing these discussions, one can only agree with Hall 35 
that more accurate and specific tests for the diagnosis of acute trichinosis 
are highly desirable, but, after diagnosis, what? Possibly in the future 
some, usefully chemotherapeutic measure will be developed. On the 
basis of present knowledge the problem is one of prevention. 

Control. To dismiss the problem of prevention by stating that there 
is still need for emphasizing the importance of cooking pork thoroughly 
before it is consumed, is somewhat analogous to an attempt to control 
milk-borne disease by advising the general public not to drink raw or 
improperly pasteurized milk. Moses recognized the human limitations 
to such advice some two thousand years ago, and forbade the eating of 
pork. 

Aside from this gratuitous advice, ' the present control program is 
limited mostly to Federal supervision of the refrigeration and processing 
of those pork products customarily eaten without cooking. “Unfortu- 
nately, almost one-third of our meat supply comes from houses not 
shipping in interstate commerce and therefore not under Federal inspec- 
tion or an equivalent inspection; and as sold or as served in public 
eating places, uninspected pork products are shuffled, indistinguishably, 
with inspected products, some places selling or serving inspected, and 
others uninspected products. ” 3c Moreover, as Hall would be the first 
to admit, the inspection of hogs, even as carried out under the direction 
of the Federal Bureau of Animal Industry, does not, and has not for 
many years, attempted, nor claimed that it could, eliminate trichinous 
pork. It has only decreased the exposure and dosage, by improving 
methods of processing, i. c., refrigeration, smoking, curing, and so forth, 
of pork products. 

The prevention of human trichinosis rests in the last analysis upon 
control of the disease in swine. Hall 3c estimates that the incidence of 
live trichina} in swine over the country as a whole is between 1 and 2 %. 
This incidence will vary, apparently from 0% in swine raised under the 
swine-sanitation system, through a small fraction of 3 % in Southern 
swine and 1.5% in grain fed swine, to between 4 and 5% in garbage-fed 
hogs. Furthermore, he states that the status of trichinosis in these 
groups of swine has not changed materially in the past 50 years. 

He believes that the parasitic cycle of trichinosis in hogs is maintained 
by swine eating pork scraps in garbage containing encysted larva?, sup- 
plemented to a small and insignificant degree by swine eating the 
remains of infected rats. Hence, he reasons that to the extent that 
pork scraps are excluded from garbage, or better, to the extent that 
gari mge-feeding is discontinued, trichinosis will decrease and disappear. 
Moreover, he states that there are reasons for believing that garbage 
feeding is economically unsound. If his premises are correct, then 
there is no insuperable obstacle in the way of control. In fact, one 
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might ask why the Federal Bureau of Animal Industry, the packing 
industry, and the swine-raising industry have not made progress in 
this direction during the past 40 years. The preventive problem is 
veterinary rather than medical, and from the human point of view an 
important one. 

Kenneth F. Maxcy, M.D. 
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WHAT IS LIPEMIC NEPHROSIS'? * 

By George Fahr, M.D., 

PROFESSOR OF MEDICINE, UNIVERSITY OF MINNESOTA, MINNEAPOLIS, MINN. 

(From tho Department of Medicine, University of Minnesota and The Minneapolis 

General Hospital.) 

In this paper I shall discuss what is known as chronic genuine 
nephrosis or chronic iipemic nephrosis, wholly omitting such subjects 
as amyloid nephrosis, necrotizing nephrosis, febrile albuminuria, 
sublimate nephrosis, and so forth. It is chronic Iipemic nephrosis, 
and not the other types, which has caused a great deal of discussion 
and research in the past 20 years and which has caused every 
internist a great deal of intellectual difficulty. 

In 1914 Volhard and Fahr, 12 in their monograph on Bright’s 
disease, set apart for the first time the entity which they called 
“chronic genuine nephrosis.” They sharply defined, both clinically 
and anatomically, this supposedly distinct nephropathy. Since 
that time, many papers have been written about chronic genuine 
nephrosis, or as it is now more commonly known in the United States, 
chronic Iipemic nephrosis. In my opinion, the general practitioner 
lias been caused an unnecessary amount of difficulty because of this 
new name and also because of the introduction of certain conceptions 
that had previously not been considered in discussing kidney disease. 
I shall try to clear up this subject in a very simple way. At the 
outset, I want to state that pure forms of chronic nephrosis are 
really very rare. I have been looking for this condition since 1910 
and have seen only 10 cases among the large number of nephropa- 
thies seen by me during this period. Volhard, who has probably 

* I.fctim- delivered :it Oklahoma City Clinical .Wocintion. 10.J3. anti lioforo the 
Lackawanna County Medical Society, H>35. 
von. 3U!, no. 4.— ocTonnc, 1K17 
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the Largest ^material in kidney disease in the world at his command, 
speaks of its rarity. The pediatricians apparently see relatively 
more, of this disease than do the internists. On the other hand, 
many of the cases described as chronic lipemic or chronic genuine 
nephrosis are, in fact, not chronic genuine nephrosis in the strict 
sense of the term, but are actually cases of glomerulonephritis which 
have in addition to the symptoms and laboratory findings character- 
istic of glomerulonephritis many of the characteristics of a lipoid 
nephrosis, the so-called subacute or subchronic glomerulonephritis 
with “ nephrotischcm, Einschlag.” 

At this point it may well be asked, what, then, is chronic lipemic 
nephrosis in the strict sense of the term? From the standpoint of 
symptomatology, it is a condition in which a most severe hydrops 
develops, as a rule insidiously. There is often a tremendous 
anasarca which, when a troehar is inserted into the lower extremity, 
results in the draining off of quarts of edema fluid, containing the 
water and salts of the blood plasma but none or extremely little of 
the albumin of the plasma. In other words, this edema fluid is a 
nearly pure transudate or ultrafiltrate.* There is usually a marked 
ascites and usually also hydrothorax on one or both sides. At 
autopsy, in cutting through the muscle and the connective tissue, 
one can sometimes see edema fluid oozing out from the interstices 
of the connective tissue. In addition, the patient usually has an 
anorexia which may be extremely severe, so that there is a marked 
reduction in the intake of food. In my estimation, some of tliese 
patients actually die of inanition. The patients are pale and weak, 
though not a few can carry on in their work or profession for some 
time, especially if most of the edema is removed by therapeutic 
measures. The most common cause of death is usually stated to he 
a pneumococcus peritonitis. Other causes of death are streptococcus 
peritonitis, pneumonia, and inanition. One of my 10 cases of pure 
nephrosis died in uremia. This important case will be described 
later in this paper. 

I want to emphasize that according to the strict definition of true 
chronic nephrosis, the blood pressure is always normal and must be 
normal. A little farther on in this paper I am going to discuss 2 of 
my cases which were seemingly exceptions to this rule. One was an 
undoubted pure case, substantiated by the very careful autopsy 
studies of Dr. E. T. Bell, Professor of Pathology at the L Diversity 
of Minnesota. The other, on careful microscopic examination, 
showed minimal endothelial cell proliferation in some of the 
glomeruli, so that it was not 100% pure. In both cases high blood 
pressure developed before death. The study of these two kidneys 
by Dr. Bell together with the experimental studies of Bell, 3 Hold- 
biatt. 6 Collins, 4 and Page 11 has thrown a most interesting light upon 
the mechanism of hypertension in kidney disease, and demonstrates 
* Tin's fluid con tilin'* from 0 to 0.157; of protein, n wraKinc nW.iit O l r ; . 
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why the blood pressure is ordinarily not elevated in pure nephrosis. 
These cases will be described later in this paper. 

The patient with chronic nephrosis has a severe obliguria, passing 
from 200 to 600 cc. of fluid during the 24-hour period. A specific 
gravity of from 1 .025 to 1.050 is nearly always found, unless a diuresis 
has been induced by some method. There is a heavy flocculation of 
albumin, usually termed 4+, there being from 1 to 5% of albumin 
content in the urine and the daily output ranging from 10 to 30 
grams or even more in a day. There are hyaline and granular casts 
in abundance. Sometimes the casts are studded with little highly 
refractile globules which, under the Nicol prisms, are seen to be 
doubly refractile. These small highly refractile globules may also 
be seen floating in the urine. They are cholesterol droplets. In a 
true case of genuine nephrosis, there are no red blood cells in the 
urine.* There are, on the other hand, always a few white cells. 
The urine occasionally shows traces of sugar -and even moderate 
quantities of sugar at times, especially after a diet containing con- 
siderable carbohydrate. It has been found that this is a true renal 
glycosuria probably due to the fact that the reabsorption of sugar 
from the glomerular filtrate in the anatomically altered convoluted 
tubules of the kidney is impaired. If gum acacia or Congo red are 
introduced intravenously, then these substances appear in large 
quantities in the urine very soon. These two colloids are not found 
in the urine from normal kidneys. The Congo red and gum acacia 
particles leak through the glomerular ultrafilter and appear in the 
urine exactly in the same manner as the serum albumin particles 
of the plasma do. 

Physicians of the older generation will say I am describing what 
they were brought up to call chronic parenchymatous nephritis or 
chronic tubular nephritis. Let me state at once that they are right, 
because what was formerly called chronic parenchymatous nephritis 
or chronic tubular nephritis is today divided into chronic genuine 
or lipemic nephrosis and subchronic glomerulonephritis with a 
nephrotic tendency (nephrotischem Einschlag) by those who follow 
the Volhard and Fahr classification. 

What does the blood show? It shows that the serum albumin is 
reduced to extremely low values, around 1 to 3% instead of the 
normal 4 or 5%. The globulin remains at the normal value or 
seems even to increase at times. Fibrinogen seems always to be 
somewhat increased. Because of the lowered serum albumin 
content of the blood, the so-called colloid osmotic pressure is reduced 
to one-half or even less. 

There is an increased neutral fat content of the blood and the 
values for cholesterol are doubled or tripled. On viewing the serum, 

* One or two rod Wood cells per medium power field are occasionally seen in the 
urine of normal persons If a careful search i« made. Xot more than this many are 
seen in nephrosis. 



452 


fahr: WHAT is lipejiic mephrosis? 


one frequently notes that it is milky or creamy because of the large 
number^ of lipoid particles it contains. Hence the name lipemie 
nephrosis. There is usually some slight anemia or even a moderate 
anemia. Our experience has shown that careful determinations of 
the blood plasma volume usually show it to be somewhat, or even 
considerably, reduced. In other words, just the opposite of a 
plethora or hydremia is present. There is no increase in the 
metabolites of the blood, such as the non-protein nitrogen, the urea, 
the creatinine, the indican, and so forth. 

Let us now inquire as to the kidney function. The water output 
is remarkably reduced and with this, the output of salt. But, as I 
will show a little later, this is not due to a diminution in kidney 
function, but is a result of the loss of serum albumin and the conse- 
quent reduction in the colloid osmotic pressure. In consequence 
of the lowered colloid osmotic pressure, water and salt filter off from 
the plasma in the capillaries to form edema. The urine output is 
reduced exactly by the amount of water and salt retained as edema. 
In my experience, the output of phenolsulphonephthalein dye is 
normal, or even increased when the test has been made by intra- 
venous injection of the dye and when the urine has been obtained 
by catheterization and irrigation of the bladder to obtain all the 
urine in the bladder. The concentration test is normal. There is 
no tendency whatsoever to true uremia, nor to pseudouremia or 
eclamptic uremia. At times, there seems to be a slight haziness 
about the nerve head which suggests the possibility of some edema; 
otherwise the eyegrounds are normal. 

The basal metabolism is nearly always lowered to values of from 
— 10 to —30%, which has suggested to certain physicians that 
nephrosis may be a disease of metabolism. In only one case have I 
ever found outright symptoms of myxedema in nephrosis, and in this 
case the nephrosis cleared up with the cure of the myxedema by 
thyroid extract. When the thyroid extract was no longer taken, 
both the symptoms of myxedema and of nephrosis reappeared in the 
patient. 

Pathology. The kidney at autopsy is seen to be slightly or much 
enlarged, to be pale grayish-yellow, and to look fatty. On micro- 
scopic examination, the convoluted tubules show swelling of the 
cells and infiltration with hyaline droplets or infiltration with fat 
and lipoid bodies which are doubly refractile. Using the ordinary 
hemotoxylin-eosin stain, only slight changes or none at all arc seen in 
the glomeruli. The earliest accounts of histologic examination 
stated that the glomeruli were altogether normal. On the other 
hand, Dr. K. T. Bell, 1 of the department of pathology at the Uni- 
versity of Minnesota, using the azocarmine dye, has shown that 
the glomerular basement membrane shows distinct changes in many 
cases. These are a thickening of this membrane and apparently 
some fraying out of the membrane. In other words, tin- filternu: 
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membrane in many cases of this disease seems to have undergone 
some anatomic change. It can no longer be said that the glomeruli 
are normal, because as this disease progresses, this basement mem- 
brane gets thicker and thicker, at times to such a degree that the 
circulation in the glomerular loops may be throttled. In conse- 
quence, high blood pressure may develop and renal insufficiency 
and uremia may result from the impaired flow of blood through the 
glomerulus and the marked decrease in the area of filtering surface 
brought about by this thickening of the basement membrane. This 
happened in two of our most interesting cases, on which we have 
complete autopsy examinations. In my opinion, this thickening 
of the basement membrane, but more especially the changes in its 
function as an ultrafilter, are the crux of the whole situation in 
chronic lipemic or chronic genuine nephrosis. 

As to the etiology of the disease, frequently it is altogether 
unknown. I have seen one case develop after a sore throat, much 
as acute glomerulonephritis does, but without the hypertension, 
hematuria and renal insufficiency characteristic of true glomerulo- 
nephritis. I have seen one case in a physician, apparently after a- 
severe streptococcus infection of the finger. The finger finally 
healed, but during the infection, what was called nephritis developed. 
When I saw the patient about 2 years after the original infection, 
he had a typical case of true chronic lipemic nephrosis. In children 
it is often associated with a purulent sinusitis from which Siaph. 
aibm can be cultured. I have seen one case associated with a true 
myxedema which cleared up completely after curing the myxedema 
on thyroid administration. Occasionally syphilis will cause a 
chronic nephrosis. Many of the cases develop insidiously without 
any clear-cut evidence for an etiologic agent. 

Now that I have given you this picture of chronic lipoid nephrosis, 
let us see what he can make out of it through our knowledge of 
modem physiology and research. To my mind, all the symptoms 
of the disease can be easily explained on the well-founded assumption 
that the ultrafilter of the glomerulus, which has been shown in most 
cases to be altered morphologically by the newer staining methods, 
has become permeable to serum albumin and other colloids of small 
size. Therefore the serum albumin in the blood filters off into the 
urine day by day. The content of serum albumin in the blood is 
hereby reduced to such values that the colloid osmotic pressure of 
the blood is lowered to about one-half. 

At this point let me say just a word or two about this osmotic 
pressure of the colloids of the blood. In my estimation, the only 
known function of the serum albumin in the blood plasma is to 
produce a colloid osmotic pressure within the capillaries of the body. 
Because the serum albumin can not pass through the capillary wall 
as the salts and water can, the colloid osmotic pressure is effective 
only inside the capillaries and therefore tends to hold water within 
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the capillaries against the hydrostatic pressure in these capillaries 
which tends to filter off the water and salts of the plasma into the 
tissue as.an ultrafiltrate. If we had not this colloid osmotic pressure, 
all the water and salts of our blood would, within a very few hours, 
leave the blood-vessels as a transudate and our blood would dry 
up to corpuscles. 

Figure 1 is a diagram which illustrated what happens in the normal 
capillaries of the body when blood of normal colloid osmotic pressure 
flows through them. For the hydrostatic pressures at the arterial 
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Fig. In. — Diagram of normal fall in pressure along human capillaries from the 
arterial end to the venous end, together with a normal colloid osmotic pressure. 
Plasma fluid is filtered out from the arterial half of the tube and reabsorbed in the 
venous half. 

and venous ends of the capillaries I have used the averages obtained 
by Landis 9 from direct measurements on the capillaries of normal 
men. The normal colloid osmotic pressure I have taken as being 
22 mm. Jig. 6 At the arterial half of the capillary there is ultra- 
filtration of water and salts from the capillaries into the surrounding 
tissue space, because the blood pressure or hydrostatic pressure is 
"renter than the colloid osmotic pressure of the plasma proteins*, 
and in consequence fluid and salts must pass out of the capillary 
as an ultrafiltrate or transudate. From the middle of the capillary 
on to the venous end the capillary blood pressure is less than — "»' • 
Hg and therefore water and salt must reenter the capillary, be- 
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cause tlie colloid osmotic pressure is. higher than the hydrostatic 
pressure. The net result is: no loss of fluid from the blood plasma 
with normal colloid osmotic pressure flowing through this normal 
capillary. In Figure 2 is shown what must happen in a capillary 
if the blood pressure remains normal, but if the colloid osmotic 
pressure of the plasma is reduced to 12 mm. Ilg. In this latter case 
the blood pressure is higher than the colloid osmotic pressure from 
the arterial to the venous end and filtration of water and salts will 
take place all along the capillary and there will be no reabsorption 



Fig. 16. — Diagram of normal fall in pressure along the capillary, with Jow coiioid 
osmotic pressure of 12 mm. Hg. Plasma fluids must be filtered out along the whole 
course of the capillary from arterial end to venous end, and this fluid, collecting in the 
interstices of the white fibrous connective tissue, becomes edema. 


in this capillary. The excess fluid may be partly taken care of by 
the flow of lymph away from the area, but some fluid will remain as 
edema and less fluid will get to the kidneys for filtration. The 
result will be edema and oliguria, both due to reduction in colloid 
osmotic pressure alone. 

Therefore when the colloid osmotic pressure in nephrosis is re- 
duced to one-half or near it, much of the ingested water and salt is 
filtered off into the skin and other tissues. Under these circum- 
stances only a small portion of the ingested water and salt is avail- 
able for filtration in the glomeruli of the kidneys and the urine out- 
put is reduced to a small fraction of the ingested water and salt. 
The water and salt filtered off in the capillaries accumulates in the 
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subcutaneous and other connective tissue reservoirs and we begin 
to have an edema. This has been proved by research work done on 
animals by Leiter, 10 Barker, 1 Fahr and Iverkhof. 5 If we take away 
from our experimental animals by plasmapheresis* so much of the 
serum albumin and globulin that the colloid osmotic pressure is 
reduced to one-half, then our animals develop the same kind of 
hydrops as do our patients with chronic nephrosis. A diuresis 
follows at once and a rapid removal of the edema fluid takes place 
if gum acacia, an indifferent colloid, is injected into the veins of our 
patients or into the veins of our experimental dogs suffering from 
this type of edema. The gum acacia serves only to raise the colloid 
osmotic pressure of the blood plasma. Edema fluid in large quanti- 
ties is then drawn into the capillaries and circulates with the blood 
plasma to the kidneys where it is rapidly removed as urine. Not 
infrequently one can see the distended veins swollen with the in- 
creased blood volume due to the absorption of the edema fluid. 
Blood volume determinations done after the injection of the gum 
acacia prove that the blood plasma volume is increased and that 
actually a plethora or hydremia has been produced. 

The experimentally produced hydrops has been proved by our 
researches to be a true transudate, containing very little of the 
protein of the blood, but containing salts and water. The edema 
fluid in our experimental animals is the same as in nephrosis. 
Moreover, in these animals when we begin to remove the serum 
albumin of the blood and to lower its protein content, the lipoid and 
fat content of the blood immediately rise somewhat. And just as 
the plasma volume is reduced in chronic lipemic nephrosis, so also 
is the plasma volume reduced in our dogs in these experiments, 
despite the fact that there has been no loss of corpuscles. When 
gum acacia is injected, the plasma volume increases to the normal 
or higher values. 

Very much has been made of the low basal metabolic rate by 
many authors in discussing the etiology of the condition. In my 
estimation, there are three factors producing this low basal rate. 
First, in calculating the basal metabolism from the height-weight 
formula, we usually do not subtract the weight of the accumulated 
water. The inclusion of this extra weight of water in the calculation 
tends to lower the determined basal metabolism as over against the 
calculated one by about 5 to 10%. Also I have determined on some 
of my cases that these patients cat much less than their basal 
requirements and therefore are in a state of chronic starvation. _ As 
is well known, chronic starvation reduces the basal metabolism. 


* Bv plasmapheresis we mean the .abstraction of serum protein from the blood 
il.'ipma. The doss are repeatedly bled from the rittht heart or jugular vein*. 1 he 
:>lood plasma is pipetted oil the rontrifuKalired blood corpuscles. The Wood ror- 
)U«cle* pins Rineer's solution is reinjected. If done carefully there is no reduction 
n the number of red cells in the blood but a very marked reduction in the plasm pfj- 
eirt?. We have produced a severe edema within 2 1 hours in our do-s by this method. 
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A diet of 800 calories per day sometimes lowers the basal metabolic 
rate as much as 10%. I have had one patient with a subchronic 
glomerulonephritis with a strong nephrotic tendency who lived on 
an intake of about 500 calories per day for some months and finally 
died of inanition. His basal rate was around —20%. Moreover, 

I am inclined to believe that the thyroid hormone circulating in the 
blood may be filtered off to a considerable amount in the urine just 
as are serum albumin, gum acacia, Congo red, and other colloid 
particles of small size. I have given enormous quantities of thyroid 
extract, 10 to 15 grains, daily to these patients without raising the 
basal metabolism more than a few degrees and without causing 
symptoms of hyperthyroidism. These same quantities given to 
normal persons or even to patients with true myxedema would 
probably raise the basal rate far above the normal and would cause 
symptoms of tachycardia, nervousness, palpitation and weakness. 
In fact, I have seen what was apparently exophthalmos develop 
in 2 patients with myxedema who were given doses of thyroid extract 
comparable to doses that are frequently given in the treatment of 
chronic nephrosis without the production of symptoms of hyper- 
thyroidism. 

There may very well be a moderate degree of hypothyroidism 
present in chronic nephrosis, but of a degree insufficient to produce 
outspoken symptoms of myxedema. Barker 1 has shown on animals *■ 
that a chronic lowering of serum protein by plasmapheresis leads to a 
lowered basal rate. It is possible that Barker’s dogs did not eat as 
well as normal dogs and in removing the serum proteins by plasma- 
pheresis circulating thyroid hormone was removed at the same time, 
both tending to lower the basal rate. The above mentioned factors, 

I think, will explain the lowered basal rate in most cases. Certainly 
very few of the cases have the mental characteristics of myxedema 
in any severe degree, and there does not seem to be either the skin 
change, the loss of hair, or the intolerance to cold so characteristic 
of myxedema. 

It is a well known fact that hypercholesteremia follows hypo- 
thyroidism and lowered basal rate. I believe that some of the hyper- 
cholesteremia of chronic nephrosis is associated with the hypothy- 
roidism and lowered basal rate. There is also experimental evidence 
found in plasmapheresis experiments that an increased cholesterol 
and neutral fat content of the blood plasma follows depletion of the 
proteins of the blood plasma." In some of our own experiments on 
plasma protein depletion in clogs, we saw increases in the plasma 
lipoids appear. Therefore it does not seem necessary to call in other 
mechanisms to explain the lipemia of chronic nephrosis. 

In our dogs we find exactly what we find in these patients, except 
that we remove the serum albumin from the blood mechanically, 
whereas in chronic nephrosis it is removed by a pathologic permea- 
bility of the glomerular membrane which is normally impermeable 
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to serum albumin and globulin, I think it can be said that, although 
we have not produced the characteristic picture in the kidney of 
chronic genuine nephrosis, we have produced in our animals the 
symptomatology of chronic lipemic nephrosis and have learned 
something of the exact mechanism of the production of these 
symptoms. The pathologic changes in the kidney of nephrosis, 
our knowledge of kidney function, and the data obtained from our 
dogs in which the plasma proteins have been depleted compel us 
to believe that chronic genuine or lipemic nephrosis is a disease of 
the glomerulus of the kidney, of such a nature that where as previ- 




Fig. 2a . — Photomicrograph of a glomerulus in a case of pure nephrosis which died 
in uremia. The basement, membiane thickening and the intense narrowing of the 
lumen of many of the glomerular capillaries can be seen. Many glomeiuli are com- 
pletely closed and hyalinized. Azo carmine stain. 


ously it held back serum albumin and allowed the plasma to be 
filtered off as an ultrafiltrate, now in this disease, it has become 
permeable also to serum albumin and as the plasma water and salt 
filters off in the glomerulus, part of the serum albumin goes with it 
and is found in the urine. The reduction of the content of the serum 
albumin in the blood lowers the colloid osmotic pressure and this 
leads to an increased formation of transudate in all the capillary 
areas of the body. This transudate forms faster than the lymph 
flow can remove it and edema develops. 

Moreover, our experiments on animals and on patients have 
proved that the retention of salt is due to the lowering of the colloid 
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osmotic pressure and the accumulation of edema, rather than that 
the salt causes the edema 'in itself. In our animals we have lowered 
the serum albumin content to one-half or less and then we have 
replaced a large part of the serum protein of the blood by gum 
acacia, keeping the colloid osmotic pressure nearly normal by means 
of theugum acacia. Under these circumstances, water output was 
normal, no edema formed and no salt retained. We have replaced 
the serum albumin in our patients by another colloid, gum acacia, 
and have caused the absorption of the edema in this disease and 
.have produced a very good diuresis of water and sometimes as much 
as a tenfold increase in the daily output of salt. Moreover, in our 
animals the neutral fat increase in the blood is shown to be partly 
due to the reduction of the serum protein content in the blood. 

The degenerative changes in the convoluted tubules are as yet not 
well explained. For myself, I believe that the infiltration with fat 
and lipoid is due to the fact that there is an increased content of the 
fat and lipoid in the blood and in consequence the glomerular filtrate 
which passes down the kidney tubules probably has a high fat and 
cholesterol content. We know there is always some fat and lipoid 
in the urine. It is not at all improbable from our knowledge of 
kidney function that the cells of the tubules simply infiltrate with 
this lipoid and fat and possibly also with albumin. We have not 
yet gone far enough in our experiments to prove this point, but 
Barker 1 has described hyaline droplets and fatty infiltration in the 
kidneys of his dogs with reduced plasma protein content and high 
lipoid content of the plasma. 

Certainly from the present state of our knowledge of the physi- 
ology of these kidneys, there is no marked change in the function of 
the tubules, excepting occasionally some sugar in the urine, which 
is the only indication that I have ever found that the tubular func- 
tion is damaged in this disease. It is now well known that in the 
tubules, especially in the convoluted tubules, the salt and sugar 
filtered off in the glomerulus is reabsorbed and there is nothing as 
yet to show that this salt is not reabsorbed in chronic genuine 
nephrosis. In fact, there is an increased retention of salt in these 
cases. This retention, as our animal experiments show, is due to the 
retention of edema through the lowering of colloid osmotic pressure 
and not to tubular degeneration in the kidney (Ref. 1, 3d paper). 

Before I proceed further with this discussion, I want to describe 
2 of our most interesting cases of this disease.* One of these was a 
colleague who had chronic genuine nephrosis in the ordinary form 
for 5 years. He was investigated at the Rockefeller Institute, was 
studied by Dr. Berglund of the University of Minnesota, by the 
late Dr. ,1 olm Phillips of the Cleveland Clinic, and by myself for a 
long time. For the first 5 years of his illness his symptoms were 

* Those oases are to he reviewed in a paper soon to Sie published by Dr. E. T. Be!! 
and the author. 
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edema and a moderately severe albuminuria. There was never any 
hypertension nor any signs of renal insufficiency prior to 1931. 
There was no hematuria. Everyone concurred that he was the 
purest type of chronic genuine or lipemic nephrosis until in February, 
1931. About this time it was noted that his blood pressure had 
risen above the normal. During the kidney symposium held at the 
University of Minnesota in July, 1931, he asked for consultation 
with Professor Volhard. It was found that his blood pressure was 
rising and soon after this reached a systolic of 250. His glomerular 
function, as shown by the kidney function tests, was becoming 
impaired and Professor Volhard said “This is not chronic genuine 
nephrosis. He has high blood pressure; he already has signs of 
renal insufficiency. This is a case of subchronic glomerulonephritis.” 
I never changed my opinion, even then, because red blood cells 
never came down in his urine until his heart began to fail somewhat 
later. It is a fact that the blood pressure went up and finally 
reached extremely high values. It is true that renal insufficiency 
increased and that lie died with a combination of heart failure and 
true uremia in 1932. Not until the autopsy was the riddle solved 
and the differences of opinion explained. At that time, we found 
that the glomerular basement membrane had increased in thickness 
until it throttled off the circulation through the glomerular capillary 
loops* (Fig. 2a). Many glomeruli were found to be hyalinized and 
the corresponding tubules were found to be atrophic. Some of the 
glomerulotubular units had disappeared and were found replaced 
by scar tissue. There was no increase in the endothelial or epithelial 
cells. 

We now know, through animal experimentation done by Bell 3 
and Pedersen, Goldblatt, 8 Collins, 4 and Page 11 that with this throt- 
tling of the circulation, the blood pressure always goes up. It can be 
seen very easily from the degree of narrowing of the lumen of the 
capillaries in this case that v the flow of blood through his glomeruli 
must have been reduced very considerably by the narrowing of the 
capillary lumen, f Moreover, it can be seen that the filtering surface 
has been reduced very much because of the narrowing of the lumen of 
the capillaries, t The rate of filtration in the glomeruli of this patient 
must have been reduced to much less than one-fourth the normal. 
His glomerular filtering function necessarily had to fail because of 
this throttling process, and metabolites were forced to accumulate 
because of the impairment of this most important renal function. 

* For a description of the kidney in this case, see Bell, E. T,, loc. cit. 

f If the blood pressure at the arterial and venous ends of a capillary is kept con- 
stant and the diameter of the lumen of the tubing reduced to one-half, then according 
to Poiseuilles' law the flow of blood through the capillary is reduced to one-sixteenth 
of its previous value! 

$ The diameter of the inside of the glomerular capillaries determines exactly tnc 
area of the filtering surface in the glomerulus, provided the number and length of 
these capillaries remains constant. If the diameter is one-lialf the original capillary 
diameter and everything else remains constant, the rate of filtration becomes one-half. 
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He died of uremia just as we would expect him to die, from examina- 
tion of his kidneys. But in his kidneys, there was not the slightest 
sign of that type of lesion which is always associated with glomer- 
ulonephritis. In other words, there was no endothelial cell prolif- 
eration anywhere, no intracapillary fibrils and no epithelial cell 
proliferation. In glomerulonephritis it is the endothelial cell pro- 
liferation, the intracapillary fibrils and the epithelial cell prolifera- 
tion which cause the throttling of the circulation through the 
glomerulotubular units and which together with the hyalinization 



Fig. 2 b — Higher magnification of a small area of the same glomerulus. The great 
thickening of the basement membrane is well shown The capillaries in the upper 
left hand coiner aie piaetically completely closed by basement membrane thickening 
wlieie this section was made Capillary lumens m the lowei left hand corner are 
open and only modeiately nariowcd No increase in endothelial cells or epithelial 
cells These photomicrographs were obtained through the toutte»y of Dr E T. 
Bell, Professor of Pathology, Uni\ eisity of Minnesota. 


of glomeruli and tubular atrophy bring about renal insufficiency 
and uremia. In this case of nephrosis it was the increasing thicken- 
ing of the basement membrane that brought about the reduced 
blood flow, ischemia and renal insufficiency. 

The other case from the Minneapolis General Hospital service 
was practically the same in every respect excepting that there 
always was some hypertension and there were always a few red 
cells present in the urine. The hydrops in this ease was exceptional. 
The patient -was completely incapacitated by an immense anasarca 
and ascites together with hydrothorax. Histologic examination of 
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the kidneys showed a small amount of endothelial cell proliferation 
on careful search. In other words, this case was hot quite 100% 
pure. Thickening of the basement membrane about the glomerular 
capillary tufts was the outstanding pathologic change in these kid- 
neys. In this case also some of the glomeruli had become com- 
pletely liyalinized, because blood flow ivas completely stopped by 
the thickening of the basement membrane of the glomerular capil- 
laries. The tubules corresponding to the glomeruli with throttled 
circulation had atrophied. This atrophy as well as the absorption 
of hyalinized units led to a decrease in size and some pitting of the 
surface of these kidneys. These cases furnish, in my mind, the best 
proof that the real and essential pathologic process in chronic 
lipemic or genuine nephrosis is the change in the basement mem- 
brane, its thickening on the one hand, and its increased permeability 
for small colloid particles on the other. When this thickening 
increases to the point where the glomerular circulation is throttled, 
then blood pressure must rise. With the decreased flow of blood 
through the glomeruli and the decreased filtering surface produced 
by the marked membrane thickening about the glomerular tufts, 
renal insufficiency must ensue, and finally uremia must develop and 
the patient must die in true uremia. 

If chronic genuine nephrosis were a distinct pathologic and clinical 
entity, we should not expect to find its pathologic and clinical 
characteristics frequently associated with the pathologic and clinical 
findings of glomerulonephritis. But as an actual matter of fact, 
cases of pure nephrosis are very rare, whereas cases of glomerulo- 
nephritis accompanied by the characteristic symptoms of nephrosis, 
heavy albuminuria, low serum albumin content of the plasma, 
marked hydrops, lipemia, and lowered basal rate are really very 
common. In these cases of subacute and subchronic glomerulo- 
nephritis with nephrotic tendency one finds in addition the char- 
acteristic symptoms of glomerulonephritis, namely hypertension, 
hematuria and renal insufficiency. On examining these kidneys 
one finds not only the endothelial cell and epithelial cell proliferation 
characteristic of glomerulonephritis but often also the basement 
membrane changes characteristic of chronic nephrosis. Neither 
clinically or pathologically is it frequently possible to separate the 
symptoms and signs characteristic of nephrosis and glomerulo- 
nephritis. They are not distinct entities excepting in rare cases 
but are usually found together. Chronic genuine nephrosis or 
lipemic nephrosis is only a term that attempts to differentiate as a 
distinct disease part of the usual picture of subacute and subchronic 
glomerulonephritis. Therefore it is a part of the picture of glo- 
merulonephritis which occasionally becomes so prominent in the 
picture that when associated with an absence of the characteristic 
hypertension and hematuria it seems to be a distinct clinical and 
pathologic entity until critically examined in the light of all the 
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facts of symptomatology and pathology. The symptoms and 
signs of chronic genuine or lipemic nephrosis are only part of the 
picture of glomerulonephritis. We should learn to think of the 
symptoms of albuminuria, lowered plasma. proteins and hydrops as 
associated with anatomic and physiologic changes in the ultra- 
filtration membranes of the glomerulus of the kidney and the hema- 
turia hypertension and renal insufficiency with the obstruction of the 
glomerular capillaries by endothelial cell proliferation and other 
obstructive and destructive processes in the glomerulus and with 
the consequent throttling of the glomerular circulation. We thus 
approach one of the ideals of medical diagnosis; namely, the refer- 
ence of symptoms to altered physiology and the correlation of this 
altered physiology with the findings of pathologic anatomy. 
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ABSENCE OF PEPTIC ULCER IN PERNICIOUS ANEMIA. 

By Joseph It. Kahn, M.D., 

volunteer assistant, department of pathology, medical school, western 

RESERVE UNIVERSITY, CLEVELAND, OHIO. 

(From the Institute of Pathology, Western Reserve University and the University 

Hospitals of Cleveland.) 

The theories of the etiology of chronic peptic ulcer have been 
reviewed by numerous writers. 2 Since hyperchlorhydria has been 
incriminated as a possible factor in the pathogenesis of chronic 
peptic ulcer, a determination of the frequency of chronic peptic 
ulcer in individuals with a known achlorhydria has been undertaken. 
A review was made of the charts of all patients with pernicious 
anemia admitted to 9 hospitals* during the period extending from 
1921 to 1936. This disease was chosen because of the known 
absence of free hydrochloric acid in the stomach. 5 

The clinical records of 840 patients with pernicious anemia were 
examined. Of these, 610 had at least one analysis of gastric content 
while in the hospital. None of these showed the presence of free 

* Permission to use 1 lie records of Lakeside Hospital, City Hospital and Mount 
Sinai Hospital. Cleveland, Both Israel, Israel Zion, Beth Moses and Mount Sinai Hos- 
pitals. Now 1 ork, and the Cincinnati General Hospital, is gratefully acknowledged- 
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hydrochloric acid. Sturgis 5 has shown that achlorhydria is constant 
in pernicious anemia. Thus it is fair to assume that all the remain- 
ing 224 patients or at least a high percentage of them, had achlor- 
hydria. 

The following tables are inserted to show that the ages of the 
patients with pernicious anemia and those with chronic peptic ulcer' 
coincide sufficiently to justify a comparison of the two groups. 
Table 1 gives the number and sex of 620 of the patients with per- 
nicious anemia in the different age groups. Circumstances made it 
impossible to secure the age and sex of the other 220 cases. 

Table 1.- — Age and Sex Distribution op Patients With Pernicious 
' Anemia. 
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Table 2 3 gives the number and age of a series of patients with 
chronic peptic ulcer who were studied clinically. 


Table 2. — Age Distribution of Patients With Chronic Peptic Ulcer. 

Years. 
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Examination of these tables shows that the highest incidence of 
pernicious anemia is in the sixth decade, whereas, that of peptic 
ulcer is in the fourth decade. The distributions differ in that in 
pernicious anemia there is a sharp peak in the sixth decade, whereas, 
the curve of peptic ulcer is flatter and still has a high incidence in 
the fifth decade; 90.8% of the cases of ulcer and 90.1% of the cases 
of pernicious anemia occur by the end of the sixth decade. Thus 
it is apparent that in spite of the difference in the peaks of the age 
incidence, there is sufficient overlap to justify the consideration of 
peptic ulcer as a disease that could have occurred in the age group 
of many of the patients with pernicious anemia. 

In none of the 840 patients with pernicious anemia was a diagnosis 
of chronic peptic ulcer made during the time that they were in the 
hospitals, and in only 2 was there any history at any time of ulcera- 
tive lesion of the stomach. 

Clinical Notes. One patient, a white male, aged 28, was operated upon 
for peptic ulcer 10 years before admission to Lakeside Hospital with per- 
nicious anemia. A posterior gastro-entcrostomy had been performed and 
after the operation he had no complaints referable to peptic ulcer, liiree 
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roentgenographic examinations of the gastro-intestinal tract were performed 
while he was in the hospital for pernicious anemia and a diagnosis of per- 
sistent peptic ulcer could not be made upon the basis of clinical or roent- 
genographic examination. 

Another patient, a white male, aged 76, had a bleeding peptic ulcer 
2 years before admission to Lakeside Hospital with pernicious anemia. 
The diagnosis of pernicious anemia was established 1 year before admission 
to the hospital and 1 year after his peptic ulcer developed. From the time 
the signs and symptoms of pernicious anemia developed he had no signs or 
symptoms of peptic ulcer. He was given hydrochloric acid while in the 
hospital but developed no gastric discomfort. Roentgenograms of the 
stomach favored the diagnosis of carcinoma rather than gastric ulcer. 

Of the remaining 838 patients, 129 had roentgenographic studies of the 
gastro-intestinal tract. Forty autopsies were performed; 3 on patients 
who had roentgenographic studies. Neither the roentgenographic studies 
nor the autopsies revealed the presence of a chronic peptic ulcer. The 
remaining 669 patients showed no signs or symptoms of existing peptic 
ulcer, nor gave a history of having had that lesion at any previous time. 

Brown 1 gives the incidence of peptic ulcer in the people of North 
America as 1 .3%; Stevens, 4 as 1.2%. Therefore, in this series there 
should be, on the basis of these figures, 11 to 17 patients with chronic 
peptic ulcer. Since none of the patients had peptic ulcer at the 
time of admission to the hospital with pernicious anemia, and since 
there is achlorhydria in all true cases of pernicious anemia, 5 the 
results of this study indicate that hydrochloric acid in the stomach 
may be of significance in the pathogenesis and persistence of peptic 
ulcer. How important this is, cannot be stated on the basis of this 
study, especially when consideration is given to the frequent absence 
of pepsin and the antianemic factor from the gastric secretions of 
patients with pernicious anemia. If it be found, as a result of 
other surveys of this kind, that chronic peptic ulcer rarely or never 
develops in a patient with pernicious anemia, it may be safe to infer 
that at least normal acidity, or perhaps hyperacidity, is one of the 
conditions necessary for the development of chronic peptic ulcer. 
As a matter of fact, in another type of anemia, chlorosis, in which 
there is hyperchlorhydria, the incidence of peptic ulcer is said to 
be high, but indubitable proof of this on the basis of autopsy findings 
is wanting. The stomach in pernicious anemia usually shows either 
mucosal atrophy or chronic atrophic gastritis. It would be mere 
speculation to attempt to correlate this morphologic change with 
the absence of peptic ulcer. It is of passing interest, however, that 
many instances of chronic peptic ulcer are associated with chronic 
hypertrophic gastritis. 

Summary. The records of S40 patients with a well-supported 
diagnosis of pernicious anemia have been examined. Many of these 
had proven achlorhydria and it is fair to assume that practically all 
had this functional disturbance. It is of interest and probably 
significant that none of these patients had peptic ulcer at the time 
they had pernicious anemia with its associated achlorhydria. 
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RADIATION AND CHOLECYSTECTOMY AS THERAPEUTIC 
PROCEDURES FOR TYPHOID CARRIERS. 

By Iv. O’Shea Elsom,* S. G. Miller, J. S. Forrester, 
and G. W. Chamberlin, 

PHILADELPHIA, PA. 

(From the Gastro-lntestinal Section of the Medical Clinic, the William Pepper 
Laboratory of Clinical Medicine and the Department of Radiology, Hospital 
• of the University of Pennsylvania.) 

The chief problem in the. treatment of typhoid carriers is the 
elimination of residual infection from the digestive tract. The 
intelligent application of therapeutic measures directed toward this 
end requires a knowledge of the location of the infection. Investi- 
gations have, of late, dealt particularly with this aspect of the 
problem and, chiefly through the use of duodenal drainage as a 
diagnostic procedure, the infection has usually been located within 
the biliary tract. That such biliary tract involvement is often 
limited to the gall bladder is indicated by the fact that cholecyst- 
ectomy has frequently led to consistently negative feces cultures. 
Bigelow and Andersen 1 claim to have cured by cholecystectomy 
all of the 1 2 carriers whose duodenal fluid contained typhoid organ- 
isms, and Hanssen, 3 by so treating 5 carriers with infected bile, was 
similarly successful. Thus, the recovery of infected bile may 
reasonably be regarded as indication of involvement of the gall 
bladder and, together with Roentgen evidence of impaired function 
of that organ" or of the presence of stones, warrants consideration 
of cholecystectomy. 

Cholecystectomy, however, is often not feasible, either because 
of the age or the general condition of the patient or because of his 
unwillingness to submit to operation. In the treatment of such 
persons and of those who carry infection in the liver, in the intestine 
or in the urinary tract, an effective non-surgical procedure is needed. 
For many years various medical measures have been tried but with- 
out success. 4 The recent report of Gulbrandson 2 describing the 
effective use of radiotherapy was, therefore, received with great 
interest. Treating 12 carriers with small doses of Roentgen ray 
directed over the liver, he found 4 free from infection and the 
remainder with some decrease in the number of typhoid bacilli in 
* Justice M. Thompson Fellow in Gnstro-Enterology. 
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the feces. In view of such encouraging results further trial of the 
method seemed desirable. 

In the present investigation 22 carriers were studied, 12 of them 
later being treated by the method of Gulbrandson and 2 by chole- 
cystectomy. In all but 1 who was a urinary carrier, cultures of 
the duodenal contents before treatment showed typhoid organisms, 
and gall bladder function was impaired as determined by Roentgen 
examination. Radiation was entirely ineffective in eradicating the 
infection. Cholecystectomy, on the other hand, was followed by 
relief from infection in each instance. 


Table 1.— Facts Elicited From the Histories or 22 Typhoid Carriers 


1 

1 

1 

Patient. , 

i 

i 

i 

Age. J 

1 

Sex. 

History 

of 

typhoid 

fever. 

Interval 
between 
‘ infection 
and identi- 
fication as 
carrier. 

Length of 
time 

known to 
be carrier. 

Cause of identifica- 
tion as carrier. 

Number of 
eases of ty- 
phoid fever 
attributed 
to carrier. 

i 

54 

M 

Yes 

None 

1 yr. 

Hospitalization 
during disease 

0 

2 

34 

M 

0 


3 yrs. 

Case in house 

1 

3 

59 

F 

0 


2 “ 

Case in house 

2 

4 

40 

M 

0 


2 " 

Case in house 

i 

5 

77 

F 

Yes 

2S yrs. 

2 “ 

Case in house 

i 

G 

75 

F 

2x 

35 “ 

5 “ 

Case in house 

i 

7 

G5 

F 

0 


5 “ 

Case in house 

i 

S 

50 

F 

0 


4 “ 

Case in house 

i 

9 

1 

5S 

M 

Yes 

None 

11 “ 

Hospitalization 
during disease 

0 

10 

| 37 

F 

Yes 

7 yrs. 

1 yr. 

Case in house 

o 

11 

i 02 

F 

0 


, 3 yrs. 

Case in house 

i 

12 

51 

F 

0 


5 “ 

Case in house 

0 

13 

1 43 

I 

M 

Yes 

None 

3 “ 

Hospitalization 
during disease 

0 

14 

1 13 

1 

F 

Yes 

None 

3 “ 

Hospitalization 
during disease 

0 

Io 

j 02 

i 

M 

Yes 

22 yrs. 

7 “ 

Examination as 
food handler 

0 

10 

i 43 

\ 

F 

0 


G “ 

Hosp. for G.B. 
symptoms 

0 

17 

: 05 

1 

F 

l Yes 

} 

27 yrs. 

3 “ 

IIosp. for unre- 
lated illness 

0 

IS 

t 59 

F 

■ 0 


10 “ 

Case in house 

1 

19 

j 50 

F 

Yes 

None 

3 “ 

Hospitalization 
during disease 

0 

20 

72 

1 F 

Yes 

40 yrs. 

9 “ 

Case in house 

1 

21 

23 

F 

1 Y'es 

None 

2 mos. 

Hospitalization 
during dhc.nc 

0 

22 

47 

F 

i 

Yes 

22 yrs. 

3 “ 

Examination as 
food handler 

0 


Subjects of the Investigation. In the summer of 1935, 31 carriers were 
listed with the Department of Public Health of Philadelphia. Of 22 
available for study,* 1 (3 were women (Table 1). The average ace was 
51.7 years, the youngest being 13 and the oldest. 77 years. Only 13 cave 

* Dr. G. E. Johnson, of the Division of Communicable Disease- of the Depart men! 
of Public Health, very kindly supplied us with the names of the carriers and encour- 
aged them to cooperate. 
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a history of typhoid fever, and an average of 14 years had elapsed between 
the illness and discovery of the carrier state. Except for those recognized 
during hospitalization for their primary illness, the discovery that thev 
were carriers was usually made following the occurrence of a case of typhoid 
fever in the household. _ Two subjects, however, were identified as carriers 
by routine feces examinations when they applied for positions as food 
handlers, each 22 years after the original illness. In 2 other instances the 
discovery was made accidentally when the patients were treated for unre- 
lated complaints. The entire group had been registered-with the Depart- 
ment of Public Health for an average of 4.1 years; one-half were known to 
have been responsible each for 1 or more cases of typhoid fever. 

Methods of Study and Treatment. In each patient a physical examination 
was made, a history was taken, and feces and urine were cultured. Duo- 
denal drainage was carried out on those whose feces contained typhoid 
organisms. Specimens of fasting duodenal fluid and of concentrated 
"B” bile, obtained following the instillation into the duodenum of warm 
olive oil, were collected and cultured separately. Roentgen examination 
of the gall bladder was made in each patient following the oral administra- 
tion of sodium tetraiodophenolphthalein. All subjects who were not suit- 
able for cholecystectomy or who refused it were given the opportunity of 
choosing Roentgen ray therapy, and 12 availed themselves of this pro- 
cedure. The treatment, which duplicated in every important respect the 
procedures employed by Gulbrandson, 2 consisted of one or two courses 
of deep therapy, 330 to 800 R, given at 2- to 4-month intervals.* Treat- 
ment was directed over the kidneys or the gall bladder, depending upon the 
location of the infection as indicated by the previous studies. Following 
radiation repeated cultures of feces and of urine were made, and also in 
certain instances a culture of the bile. 

Two individuals submitted to surgery, the preliminary studies having 
been carried out as described. At operationt cultures were made from 
gall-bladder bile, from the submucous and the muscular coats of the gall 
bladder and from the interior of calculi removed from the gall bladder. 
Cultures of feces and of duodenal fluid have been obtained at frequent 
intervals for a period of 1 to 2 years since operation. 

Results of Study and Treatment. In Table 2 are presented the 
results of Roentgen examination of the gall bladder, of cultures of 
duodenal fluid and of cultures of feces and urine before therapy was 
instituted. Positive stool cultures were obtained from 17 of the 
22 persons. In all of them Roentgen examination of the gall 
bladder revealed impaired function, and culture of the duodenal 
fluid was positive. It was an interesting fact that in 3 a positive 
culture was obtained only from the concentrated bile. Symptoms 
suggestive of gall-bladder disease were present in only one-third. 

Of the 22 subjects 2 were urinary carriers. In 3 others positive 
urine cultures were believed to be the result of contamination at 
the time of collection, and these persons were considered fecal 
carriers. Prom 3 no positive cultures were obtained, although these 
later submitted positive stool specimens to the Health Department. 

* Further details of procedure were: For subjects receiving 300 to G50 R, voltage 
135 |j V _50 cm. distance— 0.25 rom.cu. + 1 mm. al. filtration. For subjects receiv- 
ing S00 R, voltage 16 5 kv.— 50 cm. distance— 0.5 mm. cu. + 2 mm. al. filtration. 

t Dr. I. S. Ravdin performed the cholecystectomy in each instance. We are 
indebted to him for his cooperation. 
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The results of treatment with Roentgen ray are seen in Table 3. 
In no instance did cultures of feces or urine become consistently 
negative after this treatment and culture of duodenal fluid, ob- 
tained from 2 patients (Cases 3 and 4), was positive when examined 
6 months after conclusion of treatment. 

Patients 21 and 22 (Tables 1 and 2) submitted to cholecystectomy 
after completing the preliminary studies. In both of these the 


Table 2. — Results of Cultures, Findings on Roentgen Examination of the 
Gall Bladder and Frequency or Gall-bladder Symptoms in 
22 Typhoid Carriers. 


Cultures. 


“ Patient. 



Feces. 

Urine. 

Duodenal fluid.* 

No. 1. No. 2.' 

examination 
of gall bladder.f 

Gall-bladder 

symptoms. 

1 . 



0 

4* 



Nog. 

0 

2 . 



0 

4 




0 

3 . 



+ 

0 

+ 

+ 

Abn. 

+ 

4 . 



+ 

0 

0 

4 

Abn. 

+ 

5 . 



4 

0 



Abn. 

0 

0 . 



4 

0 

4 

+ 

Abn. 

+ + 

7 . 



+ 

0 

+ 

+ 

Abn. 


8 . 



4 

0 

+ 

+ 

Abn. 

0 

9 . 



4 

0 

0 

+ 

Abn. 

0 

10 . 



+ 

+ 

+ 

4 

Abn. 


11 . 



4 

0 



Abn. 

0 

12 . 



+ 

0 

0 

+ 

Abn. 

4 4 

13 . 



+ 

0 

+ 

4 

Abn. 

0 

14 . 



0 

0 

0 

0 

Ncg. 

0 

15 . 



0 

0 

0 

0 

Abn. 

0 

10 . 



0 

0 

0 

0 

Abn. 

+++ 

17 . 



+ 

0 



Abn. 

0 

IS . 



+ 

0 


. . 

Abn. 

0 

19 . 



+ 

+ 



Abn. 

0 

20 . 



+ 

+ 


. . 

Abn. 

0 

21 . 



+ 

0 

+ 

+ 

Abn. 

0 

22 



+ 

0 

4 

4 

Abn. 

+ + + 

* Specimen 1 consisted of fasting, amber 
olive oil and consisted of concentrated bile. 

bile; Specimen 2 was obtained after 


t Neg. indicates functioning pall bladder; Abn. indicalcs abnormal function. 


Table 3. — Roentgen Ray Therapy and Results of Cultures Made Following 

This Therapy. 




Culture- 

after 1st 


Culture- 

after 2d 


First ltoentgon 

course of treatment. 

Second Roentgen 

eour-e of treatment. 

Patient. 

series, 



-cries, 








do-age. 

Feces. 

Urine. 

do-age. 

Fore-. 

Urine. 

1 . . 

050 R* 

0 

+ 




3 . . 

050 R 


_L 

050 It 

4 

0 

4 . . 

. 050 R 

4 

0 

000 It 

4 

0 

5 

. 520 R 

i 

~r 

0 

000 R 

-f 

0 

0 . . 

050 It 

t 

■ 

0 

050 It 

4 

0 

7 

. S00 It 

-f- 

~ 

S00R 

4 

0 

S . 

. 050 R 

4 

0 

050 R 

4 

J- 

9 . . 

. S00R 

4 

0 




10 . . 

. 800 R 

4 

0 




11 . . 

. S00 It 

4 

0 




12 . . 

. 330 R 

-f* 

n 




13 

. S00R 

4 

0 




* Treatment 

was directed 

over both kidneys 

in this patient; 

in other -5 

over the 

gall bladder. 
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culture of duodenal fluid prior to operation was positive and Roentgen 
examination of the gall bladder revealed impaired function. At 
operation positive cultures were obtained from gall-bladder bile, 
from the mucous membrane of the gall bladder and from the interior 
of calculi. In Patient 22 a culture from the muscular coat was also 
positive. After operation cultures of the duodenal fluid and of 
feces have been negative in each instance from the third post- 
operative day to 13 months after operation, examinations having 
been made at intervals of approximately 3 months during this time. 

Conclusions. 1. Evidence of involvement of the gall bladder 
was obtained either by duodenal drainage or by Roentgen exam- 
ination in all of 17 typhoid carriers whose stool cultures were 
positive. Infection was demonstrated only in the urinary tract in 
2 others. 

, 2. Irradiation directed over the gall bladder in 12 carriers failed 

to destroy the organisms as judged by persistently positive cultures 
of bile and feces. This therapy was also ineffective in the one 
urinary carrier treated. 

3. Surgical removal of the gall bladder in 2 carriers permanently 
removed' the focus of typhoid infection. 
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ACUTE PANCREATITIS: A MEDICAL PROBLEM.* 

By Abraham Trasoff, M.D., 

ATTENDING PHYSICIAN, MT. SINAI HOSPITAL, 

AND 

Maxwell Scarf, M.D., 

ASSOCIATE ATTENDING PHYSICIAN, MT. SINAI HOSPITAL, 
PHILADELPHIA, PA. 

(From Medical Service No. 2, Mt. Sinai Hospital.) 

Despite the fact that the surgical treatment of acute pancreatitis 
has not appreciably lessened the mortality rate in the past 50 years, 
the dominant medical opinion today concerning the treatment of 
this disease is that it remains a serious surgical problem. There is, 
however, considerable disagreement as to the best surgical approach. 
Some incise the pancreatic capsule, others drain the common duct; 
some drain the gall bladder, others remove it; still others do various 
combinations of the above. Similar confusion exists as to the 
optimum operative time. Whereas some authorities believe that 

* Presented at the College of Physicians, of Philadelphia, Section of Medicine, 
April, 1937. 
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the deplorably high death rate can be lowered only by immediate 
operation, others recommend delaying the operation for several 
hours until the initial shock has passed. Still others advise the so- 
called interval operation in which surgery is deferred for from 4 to 
8 days. The confusion still extant as to the relative merits of the 
various operative procedures and as to the optimum operative time 
undoubtedly remains unresolved because of the monotonously high 
mortality rate common to all of them. 

The most recent tendency in the treatment of acute pancreatitis, 
abstinence from operation, represents a radical departure from the 
generally accepted surgical attack on the disease. This, on first 
thought, appears to confuse the problem further, but may ulti- 
mately clarify and simplify it. Hartlieb 7 is absolutely opposed to 
the prevailing idea of surgical intervention. Whereas he had’ in 
years past operated on 23 patients with 12 deaths, the usual mor- 
tality rate, in a later group of 7 cases, treated expectantly, 5 re- 
covered and 2 died. Nordmann 11 treated 9 patients with acute 
pancreatitis conservatively with 7 recoveries. Mikkelson 10 reported 
conservative treatment of 39 cases of acute pancreatitis with the 
amazing mortality rate of only 7.5%. He believes that it is irra- 
tional to incise the pancreatic capsule, as incision of such a peritoneal 
covering cannot possibly relieve secretory tension. It is Walzel’s 14 
opinion that operation should only be considered in those cases in 
which a surgical condition, such as a ruptured peptic ulcer, cannot 
definitely be excluded and that if, at operation, an acute pancreatitis 
is found, the abdomen should be closed. Ilofhauser 8 stresses the 
importance of differentiating between necrosis of the gall bladder 
and necrosis of the pancreas because the treatment is surgical in 
the former and conservative in the latter. Doubt that operation 
can appreciably lessen the necrosis of pancreatic tissue with its 
attendant release of toxins is expressed by Archibald and Kaufman. 1 
In their experiments with acute pancreatitis in dogs, Cook and 
Whipple 4 showed that the pancreas has unusual power of recupera- 
tion if it is let alone behind a closed peritoneal cavity. 

Data. The above reports stimulated us to analyze the records of 
patients with acute pancreatitis who were admitted to this hospital 
during the past 3 years (Table 1). The 16 unselected cases were 
comprised of 10 males and 6 females. The youngest patient was 
32 years of age and the oldest 70 (average 46). Patients 1 to 4 were 
operated on either on the first or second day of admission, with 3 
deaths and 1 recovery. Patients 5 to 8 were operated on from 8 to 
13 days after admission and after the acute symptoms had com- 
pletely subsided. These patients were operated on only because 
mild signs of gall bladder disease, such as tenderness in the right 
upper quadrant, persisted. Of these, all showed evidence of acute 
hemorrhagic pancreatitis on laparotomy. In only 1 was the capsule 
incised. In the remaining 4 cholecystectomy was performed. The 
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operation in no case was deemed essential for the acute pancreatitis 
itself; in fact, as stated above, the symptoms of shock, abdominal 
pain, vomiting and temperature had completely disappeared. 
From the standpoint of acute pancreatitis, these cases are con- 
sidered as non-operative. Of Patients 9 to 1 6 who were not operated 
on at all, 4 recovered and 4 died. The deaths occurred in Case 11, 
a man of 70, the oldest patient in the group; in Case 14, who had 
anuria for 24 hours and a urea nitrogen of 100 mg. per 100 cc. of 
blood; and in Case 15, who had anuria for 2 days and necropsy 


Table 1 . — Results in 10 Cases of Pancreatitis. 


Case 

Sex. 

Age 

(yrs). 

Oper. 

No, 

days 

after 

admis- 

sion. 

Type of 
operation. 

Oper. findings. 

Result. 

Au- 

topsy 

Dias- 

tase. 

Ser. 

lipase 

Hyper- 

glycemia 

mg. 

1 per 
j cent. 

i 

F. 

42 

1 

G. B. drained 

Sero-sanginous fluid, 

Died 

+ 



352 






fat necrosis 






2 

M. 

49 

Same 

G. B. drained 

Hem. pane., fat nec- 

Died 

+ 

1:128 


260 






rosis, gall bladder 











stone 






3 

F. 

30 

1 

Cap. incised 

Fat necrosis, edem. 

Died 




240 






and hem. pancrea- 











titis 






4 

M. 

41 

Same 

Cap. incised 

Edem. pancreatitis, 

Recovered 





♦ 





free sang fluid 






5 

M. 

43 

10 

G. B. removed 

Fat necrosis, hem. 

Recovered 


1:200 


100 






fluid edem. pane. 






6 

M. 

59 

8 

G. B. removed 

Cholelithiasis, hem. 

Recovered 



.. 

2S0 






pancreatitis, fat 











necrosis 






7 

F. 

53 

12 

G. B. removed 

Cholelithiasis, fat 

Recovered 


1:256 


330 





pane, incised 

necrosis, hem. fluid 






S 

F. 

42 

13 

G. B. removed 

Gangrenous chole- 

Recovered 


1:128 


210 






cystitis; hem. pan- 











creatitis 






9 

F. 

38 

10 

G B. removed 

Calc, cholecvstitis. 

Recovered 










fat necrosis, free 











fluid 






10 

M. 

44 




Recovered 


1:512 


195 

11 

M. 

70 




Died 

+ 




12 

M- 

46 




Recovered 


1:256 



13 

F. 

45 




Recovered 


1:1024 


310 

14 

M. 

40 




Died 

+ 



200 

15 

M. 

G4 




Died 





1C 

M. 

32 




Recovered 


1:521 

2.6 



findings of a severe and extensive nephrosis. The criteria for the 
diagnosis of acute pancreatitis in the 4 patients who recovered 
without operation were the typical clinical features plus inarkedl 3 r 
elevated urinary amylase estimations. The clinical features alluded 
to conformed to a rather characteristic pattern of severe right 
upper quadrant pain which radiated to the left, marked distention, 
vomiting, shock and a mild elevation of temperature. In 3 patients 
we were able to demonstrate a small amount of fluid in the chest, 
presumably due to a pleural reaction by extension from the pancreas. 
Mention should be made that those cases not operated on, or 
operated on late, were in no way milder clinically than those on 
whom operation was performed early. When the results in Pa- 
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tients 5 to 1G are ‘grouped together under tlie non-operative treat- 
ment of this disease, it will be seen that 9 of the 12 patients recovered, 
whereas 3 of the 4 patients subjected to the additional burden of an 
early operation succumbed. 

The idea that surgery in acute hemorrhagic pancreatitis should be 
abandoned coincides with the recent interesting work by Duff and 
Rich 12 on the pathogenesis of this disease. They found in 13 of 
24 pancreatic glands studied that the disease is due to obstruction 
of the pancreatic- ducts by. a metaplasia of the ductal epithelium. 
This metaplasia, patchy in distribution, is a localized proliferation 
which projects into the ducts and partially or completely occludes 
their lumina. The ductules and acini immediately behind the 
obstructed ducts become greatly distended and their thinned out 
walls become easy to rupture. The cause of acute hemorrhagic 
pancreatitis resides often, therefore, in the gland itself and not in 
factors external' to it such as gall stones, spasm of the sphincter of 
Oddi or lymphatic infection. If this view of the pathogenesis of 
acute pancreatitis is correct, it can readily be seen that the surgeon 
could not possibly know, considering the scattered nature of the 
lesion, in which lobules the obstructed ducts may be, and even if 
he did, the necessary multiple incisions into individual lobules 
could only increase the hazards of necrosis. 

In any discussion of treatment a few words about diagnosis are in 
place. As will be seen in Table 1, 8 estimations of urinary diastase 
were made, all of which were definitely elevated. We regard this 
test, along with Foged, 0 Rost, 13 McCaughan 2 and others, as exceed- 
ingly helpful. Its ease of performance should lead to its more general 
use in all cases of suspected acute pancreatitis. It is true that ele- 
vation of the urinary diastase has been observed in kidney disease, 
diabetes mellitus and peptic ulcer, but in none of these conditions 
are more than moderate increases encountered. The normal index 
of diastasuria oscillates between 6 and 30 units. Table 1 shows 
how much higher the figures rise in acute pancreatitis. Even those 
who do not think the test specific admit its value when interpreted 
in the light of clinical findings. 

Serum lipase estimation, a relatively new test, may supersede 
the diastase test in accuracy as a valuable diagnostic aid in acute 
pancreatitis. Cherry and Crandall 5 showed that lipase in normal 
sera exists in minute amounts and that it is increased markedly 
after ligation of the pancreatic ducts. Comfort and Ostcrberg* 
think the increase in serum lipase good evidence of disturbed pan- 
creatic function especially when correlated with the clinical picture. 
According to Bernhard, 2 the increase in serum lipase subsides more 
slowly than the increase in urinary diastase. In our own series, we 
performed the test only once with, we believe, a correct result. 

The point we wish to stress is that a diagnosis of acute pancreatitis 
can he made without operation. The clinical aspects alone arc 

vol. If 1 !, S’o. 4. — octonni, ]<'3T 17 
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often unmistakable.. However, when these are insufficiently clear, 
we have now two fairly reliable tests which can be easily and quickly 
done, to help clarify the diagnosis. We believe an early diagnosis 
important so that surgery may be avoided. 

Summary and Conclusions. The operative mortality of acute 
hemorrhagic pancreatitis remains uniformly high, which probably 
accounts for the existing disagreement concerning the best operative 
approach and the optimum operative time. Recent reports on the 
non-operative treatment of this disease show a lower mortality rate. 
We present 16 cases of acute pancreatitis in which 4 were operated 
on with 1 recovery and 12 were not operated on for the pancreatitis 
with 9 recoveries. Diastase and lipase estimations are of consider- 
able value in the diagnosis of suspected pancreatitis. It is felt that 
further trial with conservative therapy in acute hemorrhagic 
pancreatitis is warranted. 
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In a previous report 9 we indicated that hvdroxyethylapocupreine 
was of considerable interest because of its low toxicity for mice and 
its relatively high antipneumococcic power, as compared with other 

* Read at the meeting of the Association of American Physicians, Atlantic City, 
May 4, 1937. 
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quinine derivatives. An experimental study 2 in dogs was of further 
interest in regard to hydroxyethylapocupreine in that this com- 
pound was found to be free from damaging effects on the retina, 
and therefore did not produce blindness. On the other hand, 
optochin and ethylapocupreine did cause blindness in these experi- 
ments, while apocupreine did not. It is a well known clinical fact 
that the use of optochin in the treatment of pneumonia cases has 
been associated at times with the temporary loss of vision. It is 
this untoward result that is probably responsible for this interest- 
ing chemical being withdrawn from the therapy of pneumonia by 
most physicians. In the past, we have seen a moderate number of 
early pneumonia cases treated with optochin in the usual small 
therapeutic dosage with the result that the mild cases recovered 
while the toxic cases did not appear to be affected. The latter, 
when observations were made, were usually the positive blood cul- 
ture cases. Moore and Chesney 10 and Solis-Cohen 11 many years 
ago made careful experimental and clinical studies on optochin and 
quinine. We refer the reader to their work. In the years 1930-1931 
we decided it would be of value to prove whether optochin in large 
dosage did have the power of favorably altering the course of toxic 
pneumonia cases. We observed 4 patients. All had positive blood 
cultures, both in the broth flasks and on the blood agar plates. The 
highest colony counts, respectively, were 6, 8, 45 and 260. These 
cases were given 60 gr. of optochin per day for 3 to 5 days. They 
all recovered. Two (cases with 6 and 260 colonies) showed no visual 
disturbance, while the other 2 developed blindness from which they 
recovered good vision in the course of 2 months. Further, at this 
time, we also treated a single case of pneumococeic endocarditis, 
which as far as we know is invariably fatal, with very large doses of 
optochin. This patient had, as is common for practically all cases 
of pneumococeic endocarditis, pneumococci in the blood with high 
colony counts. He was given 90 gr. of optochin per day for 3 days. 
The chemical was discontinued for 2 or 3 days and then given again 
in the same dosage for the same length of time. This was repeated 
four times so that the patient received about 1000 gr. lie never 
showed any visual disturbance, indicating that the blindness due to 
the quinine derivatives is probably an idiosyncrasy. The blood 
cultures would be sterile after the second day of treatment, but the 
organism returned when the optochin was stopped. The patient 
died on the 35th day of his illness and the autopsy confirmed the 
pneumococeic endocarditis. 

Later, in 1932-1934, we treated a much larger series of positive 
blood culture cases with ethylapocupreine. The dosage was from 
40 to 60 gr. per day and it was continued from 3 to 4 days. Natur- 
ally in dealing with positive blood culture cases there were many of 
the total number that did not show the pneumococci in the blood 
until after the fourth day of the disease. Negative blood culture 
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cases were not treated. In this group of 24 eases there were 10 
recoveries and of the cases which recovered, 4 showed high colony 
counts on the blood agar plate, 15, 21, 32 and 377, respectively. 
Five out of the 24 cases developed blindness. One of this group 
of 5 died, while the remaining 4 regained good vision in periods 
varying from 1 to 3 months. 

From these clinical observations with optochin and ethylapo- 
cupreine we were impressed with two facts. The first one was that 
the visual disturbance, which in our cases was total blindness for 
several days followed by partial loss of vision for a number of weeks 
but with ultimately good vision returning, renders such chemical 
compounds absolutely impossible to use in clinical medicine. The 
second fact was that we had very suggestive evidence that the blood 
stream could be freed from pneumococci and that some of .the 
patients recovered from their pneumonia if a sufficiently large 
enough dosage of chemical be given. The desirability, therefore, 
of developing a quinine derivative devoid of the visual damaging 
factor but with the pneumococeidal power not impaired naturally 
was obvious. 

For part of the winter of 1934-1935 we used apocupreine which 
by animal and in vitro tests had very little toxicity and fair anti- 
pneumococci power. This chemical compound was discarded after 
a few months’ trial on 20 cases of pneumonia. We saw practi- 
cally no evidence in the positive blood culture group that were 
treated in this series that apocupreine had any effect on the course 
of the disease. This preparation, however, produced no blindness 
and could be given in very large dosage, 120 gr. per day for 
4 or 5 days. It is possible that this chemical is altered in the 
human body and its antipneumococcic power is subsequently lost. 

Hydroxyethylapocupreine was first used in the treatment of pneu- 
monia cases in 1935-1936. It was given in capsule by mouth in 
divided doses, and the usual dose at that time was 60 gr. per day. 
A few cases had more. It was soon noted that no evidence of visual 
disturbance was to be observed, and in the following year this find- 
ing has been confirmed. After treating about 200 cases there has 
not been a single example of visual disturbance, which agrees with 
our experimental study on dogs previously mentioned. In the first 
year there was no nausea or vomiting associated with the use of the 
hydroxyethylapoquinine, and on only one occasion did ringing of 
the ears appear, after 600 gr. had been taken. In the year 1936- 
1937, however, a good deal of nausea and vomiting was seen, but 
we feel fairly certain that these symptoms were characteristic of the 
epidemic influenzal infection which was prevalent, as frequently the 
non-chemically treated cases had nausea and vomiting, usually 
during the first few days of illness. It is quite true that in the 
presence of nausea and vomiting most medication by mouth will 
increase these disagreeable symptoms, and this undoubtedly hap- 
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pened during the past year with our cases of pneumonia treated 
with the chemical. 

The dosage of h yd roxy ethyl apocupreine during the past year 
(1936-1937) was very much larger than during the first year (1935— 
1936). This was partly due to the fact that in the first year the 
chemists at the Mellon Institute were able to get only a 5% yield in 
production. However, in the summer of 1936, Dr. Butler increased 
the yield of hydroxyethylapocupreine from quinine by a new process 
to 40%. Consequently for the past year we have had an adequate 
amount to use, and accordingly increased the dosage. Fifteen grains 
every 3 hours, day and night, has been the routine dosage. From 
400 to 900 gr. in the course of a week has been frequenth r given. 
During the past year we have given intravenous injections of the 
chemical to a certain number of the more toxic cases. Fifteen grains 
in 50 to 75 cc. of distilled water can be injected into the vein safely 
every 3 or 4 hours. We have frequently given 60 gr. by mouth and 
90 gr. intravenously per day in divided doses. 

Hydroxyethylapocupreine in the form of the dihydrochloride was 
first used, but this salt is quite acid and probably accounted for the 
almost constant thrombosis of the veins at the point of injection. 
In the past few weeks we have substituted the monohydrochloride 
which is almost a neutral solution and in a limited experience have 
seen no local thrombosis of the veins of the arm. The monohvdro- 
chloride solution is readily made by dissolving 15 gr. (1 gm.) of the 
hydroxyethylapocupreine dihydrochloride in 100 cc. of distilled 
water (a 1% solution) and to this solution adding slowly about 
2.5 cc. of normal sodium hydrate. The solution becomes milky at 
first but clears when the monohydrochloride stage is reached. 

No intravenous injections were used in the first year (1935-1936) 
and this fact in addition to the small dosage given by mouth prob- 
ably accounts for the greater mortality seen in our first than in the 
second year. 

There was only one instance when a reaction associated with a 
fall in blood pressure followed the intravenous injection. We have 
so far met with no example of a definite alarming allergic response 
to the hydroxyethylapocupreine. Ringing in the ears was noted 
once during the first year and twice this year in patients who had 
taken large doses. It was only slight and stopped with the dis- 
continuance of the chemical. After large dosage in a few individ- 
uals we have noted a fine skin eruption which may be due to the 
hydroxyethylapocupreine. It caused no discomfort and was very 
temporary in character. Wc do not believe the nausea and vomiting 
seen at times this year can be a manifestation of drug sensitivity, 
as it was not present last year and the symptoms were frequently 
noted in non-chemically treated cases this year. Of eour.-e. there 
may be cases that will not be able to take this chemical. Certainly, 
it appears to be entirely free from any of the untoward reactions 
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tliat are associated with quinine, optochin and ethylapoeupreine, 
even when the hydroxyethylapoeupreine is given in much larger 
doses. 

It is our belief that the chemical should be taken by mouth as 
soon after the chill or onset as possible and continued as long as 
necessary. The intravenous method is for the more toxic cases, 
especially those with positive blood cultures. Probably very little 
benefit can be hoped for in cases after the fourth day of the disease 
as is true for specific serum. 


Table 1. — Mortality Figures. 




Treated cases. 


Untreated cases. 

1935-1936 . . . 

. 46 

17 deaths (37%) 

48 

20 deaths (42%) 

1936-1937 . . . 

. 100 

27 

“ (27%) 

46 

29 

“ (63%) 

1935-1937 . . . 

. 146 

44 

“ (30%) 

94 

49 

“ (52%) 


Mortality According to Types. 






Treated cases. 


Untreated cases. 

Types. 



Deaths. 



Deaths. 

1935-1936 . I 

4 


2 (50%) 

8 


1 (12%) 

II 

10 


6 (60%) 

3 


2 (67%) 

III 

4 


3 (75%) 

7 


6 (86%) 

Group IV 

28 


6 (21%) 

30 


11 (37%) 

1936-1937 . I 

13 


5 (38%) 

4 


2 (50%) 

II 

19 


8 (42%) 

1 


1 (100%) 

III 

15 


9 (60%) 

8 


7 (87%) 

Group IV 

48 


5 (10%) 

12 


7 (58%) 

Unknown . 

5 


0 (0%) 

21 


12 (57%) 


Mortality as to Types in the 44 Deaths in Treated Cases. 

1935-1937 Type I 7 deaths (16%) 

II 14 “ (32%) 

III 12 “ (27%) 

Group IV ' 11 “ (25%) 

(Types IV, VII, VIII, X (2), XVIII, XX, XXVI, Group IV unclassified. (3).) 

In the above table the mortality figures for the first year, 1935— 
1936, show little difference between the treated and non-treated. 
In this first year, the untreated cases were frequently early cases, 
while in the year 1936-1937 the untreated cases were nearly all 
beyond the fourth day of the disease. Therefore, they are not to 
be considered as true control cases. The mortality in the second 
.year is lower than the first. (The normal mortality in our hospital 
ward for 100 non-specifically treated cases has been about 45%. 
In 1935, Pittsburgh had 161 deaths from pneumonia per 100,000; 
in 1936, 193 per 100,000; and 1937 will probably be higher due to 
the epidemic of influenza, as in the first 4 months of the year 1937 
there were 84 more deaths from pneumonia and influenza than 
during the same period of the previous year.) The mortality accord- 
ing to types shows that the three fixed types are the highest with 
a lowering of the figures during the past year. The cases in regard 
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to type mortality were too few in the first year to be accurate. 
The large number of unknown types in the untreated series of 1936- 
1937 was due to a combination of the following circumstances: no 
sputum, late eases, a few outside cases and cases on other services. 

Table 2. —Cases, Treated But Not Included in Our Lists. 

1. Five died with insufficient treatment, 3 being less than 1 day and 2 less 

than 2 days. Of the latter, 1 had coronary thrombosis while the other 
had mitral stenosis with fibrillation and circulatory failure. 

2. There were 25 in which the final diagnosis of pneumonia could not be 

made: 22 recovered, 3 died, deaths being due to lung abscess, coron- 
ary thrombosis and bronchogenic carcinoma of lung. 

3. Four postoperative pneumonias were treated, with 3 recoveries and 

1 death. 

4. No children were included. 

Some of the recovered cases of Section 2 were patients to whom 
the chemical was given almost immediately or within a very few 
hours after the chill. Prompt cessation of their symptoms and 
absence of signs which included Roentgen rays for all hospital eases 
made a positive diagnosis of pneumonia impossible. This group, 
however, represents a most interesting picture and there should be 
no difficulty in the future in collecting many cases where the chemi- 
cal has been given very shortly after the chill. This will be applicable 
to hospital pneumonia only occasionally, but many cases in the 
homes are seen by their physician at the earliest stages of the disease 
and this group should be very instructive. 

Table 3.— Analysis of Some of the 27 Fatal Treated Cases (193G-1937). 


Staphylococcus empyema and bacteremia . . 1 

Streptococcus hemolyticus bacteremia . . 1 

Delirium tremens . .2 

Late cases— sixth and eighth days 2 

Sudden death— end of third day; temp., 9S.8° F,; pulse, 100 . I 

(Coronary ?) 

Pneumonia associated with severe epidemic influenza 0 


33 

This table is given not with the intention of excusing the mortality 
during the past year but to call attention to the fact that mixed 
infection in our opinion undoubtedly played a part in the mortality. 
Pneumococcus was present in all of the fatal cases in addition. 


Table 4.— Incidence of H. Influenza: and Strep. Hjemoi.yticus in Sputum. 


Month. 

Sputum 

specimens. 

H. infiucmrr. 

Strep, htrm. 

H. inti, ant! 
Strep, harm. 

December, 193G . 

22 

• 3 (4 c / c ) 

0 

0 

January, 1937 

. 44 

lS(41Cc> 

9 <207 f ) 

3 

February. 1937 . 

. 23 

7 (3tvy> 

5(23Ce> 

1 

March. 1937 . . 

- 25 

15 (OOCr) 

7 <2S 

4 

April, 1937 . . 

. 10 

S (50Tf } 

4 (25 'Tc ') 

’ 1 


Thc epidemic influenza appeared during the last week of December, 
193(5. The above table indicates the increase in the //. infhianT 



480 


MACLACIILAN, PERMAR, JOHNSTON, BURCHELL: 


and the Strep, hamolyiicus during the past winter. This was done 
by making blood agar and chocolate agar plates from the sputum, 
and the above records are from cultures, not from direct smears of 
the sputum. The incidence of both of these organisms is far above 
our normal findings for a non-epidemic year. The chart adds 
further proof of mixed infection in the pneumonias of the past winter. 


Table 5. — Analysis of Pneumococcus Typing. 

1935-1936. 1936-1937. 


Type. 





No. of cases. Per cent. 

No. of cases. 

Per cent. 

I . 



v . 



15 

15.0 

17 

14.1 

II . 






13 

13.0 

20 

1G.6 

Ill . 






14 

14.0 

23 

19.1 

IV . 






3 

3.3 

5 

4.8 

V . 








5 

4.8 , 

VI . 






1 

1.1 

1 

0.9 

VII . 






7 

7.7 

7 

6.7 

VIII . 






9 

9.9 

6 

5.7 

IX . 






3 

3.3 

1 

0.9 

X . 






5 

5.5 

3 

2.8 

XI . 






2 

2.2 



XII . 






1 

1.1 

2 

1.9 

XIII . 






1 

1.1 

1 

0.9 

XIV . 






2 

2.2 

1 

0.9 

XV . 










XVI . 










XVII . 










XVIII . 






2 

2.2 

1 

0.9 

XIX . 






1 

1.1 

1 

0.9 

XX . 






3 

3.3 

1 

0.9 

XXI . 










XXII . 








1 

■ 0.9 

XXIII . 










XXIV . 








1 

0.9 

XXV . 






G 

G.G 

1 

0.9 

XXVI . 






1 

1.1 



XXVII . 






1 

1.1 

2 

1.9 

XXVIII . 






1 

1.1 

1 

0.9 

XXIX . 








2 

1.9 

XXX . 










XXXI . 








1 

0.9 

XXXII . 










(Group IV 










unclassified) 






9 

9.9 

16 

13.3 







100 


120 


The small number of Type I 

cases has been noted for several 


years in Pittsburgh in all laboratories where typing has been done. 
It is interesting that Type III has been so relatively frequent 


during the past 2 years. 

There was a definite difference in the mortality of the treated 
and untreated series, both in the negative and positive blood culture 
cases in the combined years of 1935-1937. The untreated series 
are not true controls, in that they were late cases, especially during 
the year 1936-1937. We would emphasize that 19 treated cases 
with positive blood cultures recovered, while there were only 4 
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Table 0. — Analysis of Blood Cultures (1935-193G). 




Treated cases. 



Untreated 

cases. 


B. C. 

Cases. 

D. 

R. 

Mortality. 

Cases, 

D.' 

R. 

Mortality, 

Neg. . . 

24 

3 

21 

12% 

36 

11 

25 

31% 

Pos. . 

22 

(48%) 

14 

8 

64% 

1936-1937. 

12 

(25%) 

9 

3 

75% 

Ncg. . . 

. 63 

10 

53 

16% 

27 

12 

15 

44% 

Pos. . 

, . 25 

(28%) 

14 11 56% 14 

(34%) 

Combined Figures (1935-1937). 

13 

1 

93% 

Ncg. . 

. . 87 

13 

74 

15% 

63 

23 

40 

36% 

Pos. . 

. . 47 

(35%) 

28 

19 

59% 

26 

(29%) 

22 

4 

S5% 


recoveries in the non-treated group. Tlie 4 untreated positive blood 
culture cases that recovered (Types I (2), II, XXV) had no colonies 
on the blood agar plate, the pneumococci being present only in the 


broth flasks. The high mortality figures for the negative blood 


culture cases in the untreated group is difficult to explain, but two 

factors may play 

a part: (1) Failure to take blood cultures up to 

the time of death (some of these 

cases were not under control) and 

Table 7.— Analysis 

of 19 Positive 

Blood Cultures 

in Recovered Cases 


(1935 

-1936). 


Name. 

Type. 

No. pos. B. C. 

Colony counts. 

Citclli 

... II 

1 

0 

Johnston . 

. . . VIII 

2 

8,4 

Evans 

. . . VIII 

5 

2, 0, 2, 1, 0, 

Yeckloy 

... X 

2 

0, 0 

Hanley 

. . . VIII 

2 

0. 0 

Dugan 

... XX 

3 

1, 38, 0 

McKinney 

... XII 

2 

0, 0 

McDaniel 

. . .- VIII 

i 

0 


1936-1937. 


Rankin' . 

... 1 

i 

0 

Ferguson . 

. . . VIII 

i 

0 

Robertson 

... IV 

i 

0 

Gillespie . 

. Group IV 

i 

0 

Cain .... 

... II 

i 

0 

Fabiani 

... II 

i 

0 

White .... 

. . . VIII 

i 

0 

Deferris . 

... IX 

i 

0 

Bianco 

. . . 1' 

5 

1, 4 IS. 260. 0. 4 

Culver 

. . . VII 

3 

231, broth pos. twice 




but no plates made 

Patton 

... II 

13 

54.4.4.4S. 67. 28. 10, 


5S, io. o, 5. 2. o 

thus classifying cases in the negative group when they really may 
have had a bacteremia; (2) during the past winter with the large 
amount of mixed infection, prolonged clinical courses from 12 to 
20 days were not infrequent and more cases were -noted dying with 
negative blood cultures than formerly. 

There were 4 instances in the above 19 recovered positive blood 
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culture cases in which the colony counts were above 15 per cubic 
centimeter, while 9 showed multiple positive cultures. In the 
above chart 0 means that there were no colonies on the plate, but 
the broth was positive. It is our belief that the mortality figure 
in 100 chemically treated positive blood culture cases (cases not 
later than the fourth day) should give a fairly accurate idea as to 
the value of this method of therapy. This could be controlled 
further by comparing a similar series of positive blood culture cases, 
with and without specific serum, from other hospitals in Pittsburgh. 


Table 8. — Mortality Figures According to Day op Disease When First 

Treated (1935-1937). 


Day. 

Cases. 

Deaths. 


- . s 




No. 

Deaths. 

First . 

. 50 

13 (26%) 

13 (26%) 

4(31%) 
U (69%) 

1 (25%) 

Second 

Third . . 

. 50 
. 21 

17 (34%) 

1 (4.7%) 

16 (32%) 

4 (19%) 

Fourth 

. 20 

10 (50%) 

3 (60%) 

12 (60%) 

2 (40%) 

9 (75%) 

Fifth plus . 

5 

2 (100%) 


Types I, II. III. 


No. 

16 (32%) 
27 (54%) 

8 (38%) 
12 (60%) 
2 (40%) 


Deaths. 
8 (50%) 
14 (51%) 

1 ( 12 %) 
8 (67%) 
2 ( 100 %) 


77% of the 13 fatal cases treated on first day died within 5 days of onset. 
23% of the 17 fatal cases treated on second day died within 5 days of onset. 


We would call attention to the low mortality of the cases first 
treated on the third day. The 21 cases included 8 in 1935-1936 
and 13 in 1936-1937. The single death occurred in the last year. 
The percentage of the three fixed types (the more virulent forms) 
in the third-day group was higher than those cases of the first day, 
while the positive blood culture percentage was somewhat lower 
than the first-day cases. The duration of the pneumonia in the 
fatal cases treated on the second day was considerably longer than 
for those treated on the first day. It is possible that there may 
be a common explanation for the low mortality in the third day 
and the difference in duration of the disease in the fatal cases of the 
first and second days. This should be easily proved during the 
coming year when larger numbers are available. 

We have previously mentioned that mixed infection was present 
to a considerable extent during the past winter and have shown some 
bacteriologic evidence as indicated by the cultures made from the 
sputum of the pneumonia cases. Autopsy findings this year con- 
firmed the clinical fact that we have had epidemic influenza as a 
background for the pneumonias. Although much less in number, 
practically all of the autopsy findings of the 191S epidemic were 
reproduced this past winter. Three cases showed typical Zenker’s 
degeneration of muscle as was so accurately described by Klotz 5 
in his pathologic studies of the influenza epidemic in Pittsburgh in 
1918. The wet hemorrhagic lungs were fairly frequently observed 
and delayed resolution with small multiple abscess formation was 
a lso seen. 

From the clinical side several unusual features of the pneumonias 
were noted'. At the onset nausea and vomiting was not only com- 
mon but it was very severe in many cases and at times persisted 
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for 3 or 4 days. This condition was not seen in J 035-1936. An 
occasional cyanotic case of the 1918 type was encountered but we 
saw no evidence of the leukopenic state that was so frequent in 
the previous epidemic. A few low white counts were noted in the 
pneumonias this year, but they were usually found in chronic 
alcoholics. The delay in the appearance of typical signs of con- 
solidation, prolonged periods of depressed breathing over the in- 
volved lobe, and the presence of widely diffused rales through the 
lung were also noteworthy. 

Probably one of the most characteristic features of the pneumonias 
this year was the prolongation of the febrile course and signs of 
delay in resolution of the process. In 1935-1936, 13% of the 
recovered treated cases showed fever for over 15 days, while in 
1936-1937 the percentage was 22, In the untreated recovered 
group, during the first year 7% had fever for over 15 days, but in 
the second year 47 % of the cases showed a prolonged febrile reaction. 

It might also be added that streptococcic hremolyticus empyema 
in adults, following a pneumonic course, has been more in evidence 
than our records would indicate for many years. We hope that 
the influenza epidemic of the past winter represents the peak of 
the infection and not a forerunner of the coming year, as its viru- 
lence next year would need very little enhancing to cause a most 
serious disease. 

In 1922, Gralka 4 reported the first case of pneumoeoeeic empyema 
treated by the injection of optoehin into the pleural sac. His cases 
were in children, and in fact all of the subsequent literature on this 
problem deals with empyema in children. Gralka’s first case oc- 
curred in 1920. Ivolmer and Sands 6 drew attention to this subject 
in 1921 when they reported on some experimental studies on empy- 
ema in guinea pigs which were treated effectively by injections of 
optoehin. Woringer, 12 Ixutner, 7 Bussel and Ilirszfeld, 1 Lowenburg, 8 
Edeiken 3 and others have reported that optoehin was of value in 
the treatment of empyema in children. The total number of cases 
has not been large and one is surprised that this method of treat- 
ment has received so little attention. We have not seen any record 
of treatment of pneumoeoeeic empyema in the adult by this method. 
The fear of visual disturbance by optoehin and the fact that recog- 
nized empyema in the adult carries a low mortality with the usual 
surgical methods of approach probably account for the lack of 
interest in the chemical therapy for this condition. 

For the past 7 years we have treated most of our empyemas with 
one of the quinine derivatives, although in the first 2 years when we 
used optoehin in a dilution of 1 to 400, tubes were inserted between 
the ribs into the empyema sac and the optoehin solution was left 
in the cavity. This was repeated daily. The duration of the 
empyema was shortened considerably. Ethylapocupreme was used 
in the same way at first, hut later we injected a 0.5% solution. 
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never more than 100 cc., into the pleural sac after the aspiration 
of as much of the purulent fluid as possible. This was done 3 or 
4 times in the course of a week or 10 days. Only occasionally was 
it necessary to put tubes into the cavity. It was this closed method 
that was used by the previous writers mentioned above. The 
dosage of optocliin or ethylapocupreine was far below the toxic dose 
which produces blindness and the method was therefore safe. We 
treated but a small number of cases in this manner, 2 or 3 per year. 

However, since 1935 we have injected the hydroxyethylapo- 
cupreine in a 1 or 2% solution and in this period have seen about 
15 cases of empyema. It has been very effective in our hands. 
The course of the empyema is shortened, at times to 1 or 2 weeks, 
and the method is much easier for the patient, in that there is no 
rib resection or introduction of tubes between the ribs into the 
pleural sac. We have had 1 case of empyema on the left side with 
a pericardial rub which persisted for 5 days, but which disappeared 
as did the empyema in the course of 10 days after 4 injections of 
100 cc. of a 2 % hydroxyethvlapocupreine. It was a Type I infection. 

Our procedure is as follows: Aspirate the pus and prove that it 
is pneumococcus by cultural methods, as this chemical does not 
affect the streptococcus. Inject 100 cc. of a 1 or 2% solution of 
the drug after removing as much of the empyema pus as possible. 
Obviously, if only 50 cc. of pus is removed, the amount of the 
chemical solution is reduced to that figure. On the following day 
repeat the injection and make the third and fourth injection if 
indicated by a rise of the temperature. If the injections of chemical 
are too many days apart, with a subsequent return of fever, the 
empyema may persist as it has done in 2 cases that we watched. 
These are the only ones where the empyema did not end in the 
course of a week or 10 days. The injections must be made fre- 
quently during the first week. We have noted that in the pus, 
removed after the chemical has been injected, the pneumococci 
can be seen in the smears and will show the “ quel lung” phenomenon 
but they will not grow when transplanted to media. The pus is 
therefore sterile. This observation we have frequently noted. It 
is not at all likely that all empyema will respond favorably and 
under such conditions the empyema must be treated in the usual 
surgical way. As yet we have not met this exception, but our cases 
are relatively few in number. We have had one experience with an 
interlobar empyema which was very difficult to reach with the 
needle. Cases of this type may always be hard ones to solve, but 
if one can reach the pus it is possible to treat it by the chemical 
method of injection. Empyema is not a serious life-endangering 
problem in the adult, providing it is recognized, but in childhood 
it is a much more serious affair. As we referred to previously, all 
the literature that we have been able to locate pertained to the 
empvema of children, and the results were, according to the authors, 
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very good. The child’s empyema problem may therefore lie a 
favorable field for reinvestigation as also the whole question of 
pneumonia in young children, which next year is to be studied at 
the Children’s Hospital in Pittsburgh. 

Conclusions.'' 1. Hydroxyethylapocupreine has not produced any 
visual disturbance in 200 patients who were given large doses of 
the drug. 

2. There has been, especially during the past year, a lowering of 
the expected mortality. In the positive blood culture group there 
were 19 recoveries, or 59% mortality, whereas in the non-treated 
series there were only 4 recoveries, or 85% mortality. 

3. The treatment of pneumococeic empyema by the closed method 
with injections of a 1 or 2% solution of hydroxyethylapocupreine 
has been effective in a small series of cases. 

4. Mixed infection (II. influenzas and Sirep. hccmoly ficus) has 
been present to a marked degree during the winter and spring of 
1937 in our community. 

The authors wish to express their thanks for the assistance during the past year 
to Drs. M. M. Bracken and George E. Crum. Further studies on the experimental 
side of this problem will be published. 
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The satisfactory results observed from the treatment of acute 
gonorrheal arthritis with artificial fever therapy have been fre- 
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quently described. Hench et al., h reviewed the reports, which ap- 
peared since 1932. The results showed cures in from 50 to 100% 
of the patients treated, with relief in an average of 92%. Other 
series in which similarly good results were obtained have subse- 
quently been reported by Schnabel et a/., 10 ' ICendell et a/., 6 and 
Stecher et al. n Little or no attention has been devoted to the 
efficacy of fever treatment in acute non-specific infectious arthritis 
and it seems desirable, therefore, to report the results obtained in 
the following series. 

This condition has received scant attention in the literature, 
though its existence is strongly implied by several authors. Pem- 
berton 9 does not mention it. Cecil 2 has no place for it in his classi- 
fication of arthritis. In discussing the diagnosis of rheumatic 
fever, however, he says it must be differentiated from “Infectious 
arthritis, particularly in the subacute or febrile form. . '. . In 

both conditions there is migratory swelling with pain in the joints, 
and when infectious arthritis is accompanied by fever, the clinical 
picture presented by these two infections is quite similar. . . . 
The history of previous attacks will not always settle the question, 
as the patient may have several attacks of infectious arthritis. 
However, repeated attacks of infectious arthritis usually will leave 
some slight deformity, especially in the fingers.” Hench 4 describes 
many different specific types of acute infectious arthritis, but makes 
no provision for a similar disease of unknown etiology. Under dif- 
ferential diagnosis, however, he refers several times to “acute 
infectious (atrophic) arthritis.” Such neglect of the subject in the 
literature is surprising because the disease has been more frequently 
encountered in this clinic than most of the types described by 
Hench and Cecil. . 

As a clinical entity, acute infectious arthritis is characterized 
by an acute onset of migratory arthritis associated with moderate 
fever, leukocytosis and rapid sedimentation rate. It is distinguished 
from gonorrheal arthritis, which it may simulate closely in all other 
respects, by a negative history and a lack of objective evidence of 
gonorrhea. Acute infectious arthritis differs from acute rheumatic 
fever in that it involves one or two joints following the brief migra- 
tory onset. Evidence of joint destruction is common. Effusions 
which have been examined contained neutrophils but were never 
grossly purulent, while smears and cultures revealed no organisms. 
In this respect the disease suggests atrophic arthritis. In fact, 
acute infectious arthritis ultimately may become chronic and 
assume all the characteristics of atrophic or rheumatoid arthritis. 

It is difficult and in some cases impossible at the onset to dis- 
tinguish between gonorrheal arthritis, acute rheumatic fever and 
acute non-specific infectious arthritis. All three may manifest 
fever and leukocytosis and exhibit migratory involvement of numer- 
ous joints with pain, tenderness, heat, swelling and effusion. Prompt 
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subsidence of symptoms with salicylate therapy, the absence of 
joint damage and the appearance of cardiac murmurs support the 
diagnosis of rheumatic fever. Evidence of active gonorrheal infec- 
tion, or a recent history of gonorrhea closely associated in point of 
time with the appearance of joint symptoms, strongly suggest the 
diagnosis of gonorrheal arthritis which is, however, never proved 
until the organisms are recovered from the joint. 

The material presented in this paper consists of 20 cases of acute 
non-specific infectious arthritis. All patients here considered had 
an unsatisfactory response to salicylate therapy and none developed 
cardiac murmurs during the period of observation. Only one patient 
(S. W.) had a previous history of arthritis, an acute attack 3 years 
before which had produced definite joint changes in an ankle. Six 
patients developed roentgenograph ic evidence of joint damage 
during the present illness. Xo evidence of gonorrheal infection was 
discovered. All patients had negative prostatic or cervical smears. 
Several gave histories of previous gonorrheal infections but none 
had occurred during the preceding 3 years. The diagnosis of acute 
rheumatic fever and gonorrheal arthritis seemed to be satisfactorily 
excluded in these patients. 

All but 2 of the patients were in hospital for at least part of their 
treatments and all have been seen subsequently in the dispensary. 
In addition to fever therapy they were treated with bed rest and 
acetylsalicylic acid as indicated. Two patients (A. B. and W. T.) 
required traction for correction of flexion deformities after the 
acute symptoms of arthritis had subsided and one (R. B.) had 
traction followed by a hip spica. One patient (R. S.) required 
capsulotomy; one (L. C.) had a tonsillectomy; one (E. D.) had 
aspiration of a knee before fever therapy was instituted; one (I). S.) 
received 4 injections of typhoid vaccine with good febrile response 
after cabinet fever therapy had been discontinued. 

Apparatus and Procedure. All fever treatments were given with the 
Kettering Hypertherm, which usually produced a rectal temperature of 
105° F. in about an hour. The breeze from an electric fan was directed 
toward the patient’s head, and ice rubbed on his face for comfort. Sodium 
amytal and morphine were given for sedation, and iced saline to relieve 
thirst and to replace chlorides lost by sweating. A nurse was in constant 
attendance. Temperatures of 105° F. to 106° F. were usually employed 
and wore maintained about 5 hours. Occasionally lower temperatures were 
used and were continued for shorter periods when it seemed advisable to 
terminate treatments prematurely. Descriptions of the apparatus and pro- 
cedures s/il0 u in greater detail have been described repeatedly, particularly 
in relation to the treatment of gonorrhea. 

Results. The most important data are presented in 2 tables, 
with cases listed in order of increasing duration of arthritic symp- 
toms. The number of fever treatments may be estimated by con- 
sidering that each treatment lasts from 3 to d hours. The actual 
time spent in the cabinet is much longer, since the period (about 
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1 hour) required for the temperature rise is not included. Treat- 
ments are listed as “hours above 105° F.,” although at times the 
temperature would drop below this level for' short periods. In 
most cases it was maintained continuously above 105 °'F. 

Table 1 shows the data on 12 patients who received complete 
relief or cure of all joint symptoms. This means that they were 
free of pain and tenderness;’ the joints were normal in appearance 
and were able to perform satisfactorily all the motions required 
by the patient’s usual activity without attracting the attention of 
an observer. One patient (A. Iv.) showed incomplete extension 
and slight enlargement of the metacarpophalangeal joint of a fore- 


Table 1. — Acute Non-specific Infectious xVrthritis With Complete Recovery. 



Sex. 

Age. 

Duration 

of 

arthritis 
(in weeks) 

! White 

I blood 
count 
l on ad- 
mission. 

Sedimen- 

tation 

rate.* 

1 

Type of 
onset. 

_ Major 
involve- 
ment. 

Roent- 

gen 

ray. 

Fever 

hours 

of 

105° F 

Comment. 

M. B. 

F. 

21 

1 

1 

11,100 

so 

Migra- 

tory 

Finger 

Neg. 

I s 


J. K 

M. 

42 

I 

10,300 

106 

Knee, 

ankle 

None 

2 


E.D. 

M. 

48 

2 

1 

15,000 

84 


Knee 

Neg. 

5 

j Onset with chills. Knee 
was aspirated. 

G.S. 

M. 

51 

2 

7,500 

10S 

Migra- 

tory 

Hands 

See note 

3 

Hypertrophic arthritis of 
ankle by Roentgen ray. 

D. S. 

M. 

24 

! 2 

S.300 

110 


Knee 

Neg. 

10 

E. U\ 

M. 

23 i 

1 2 

20,000 

90 

Migra- 

tory 

Knee 

None 

5 

Iritis. 

E.F. 

M. 

47 

3 

9,600 

35 

Ankle, 

wrist 

Neg. 

D 


A. Iv. 

F. 

24 

3 

. 7,500 

127 

Migra- 

tory 

Hand 

Erosion 

S 

Onset after delivery. 

C. H. 

M. 

34 

4 

12,100 

00 

Migra- 

tory 

Hand, 

elbow 

None 

6 


F.K. 

M. 

48 

6 

1G.000 

100 

Migra- 

tory 

Wrist, 

elbow 

None 

G 


D. S. 

F. 

39 

8 ! 

14,000 

100 

Migra- 

toy 

Wrist, 

elbow 

None 

4 ! 

Had 4 injections T. A. B. 

J.F. 

M. 

32 

" i 

9,400 

102 

Migra- 

tory 

Wrist, 

knee 

None 

25 



* Sedimentation rate by a modified Westergren method. Oxalated but undiluted blood was set up in tubes 
graduated to 200 mm. and read at the end of 1 hour without correction f or anemia. A reading of 20 mm. or 
less is regarded as normal. 


finger 3 months after treatment. This was the only joint involved. 
A Roentgen ray photograph before treatment showed slight erosion 
at the edge of the joint, and 3 months later a subsequent film showed 
mild hypertrophic changes throughout the joint. Roentgen ray 
photographs were made of the affected joints of 5 other patients of 
this group. All were normal save one (G. S.), which revealed hyper- 
trophic changes, interpreted as having no significant relationship 
to the acute infectious arthritis. 

Table 2 includes the data on S patients who received partial 
relief. Three of these patients (L. C., S. C., and L. A.) were free 
of all signs of joint disease after one or two treatments. They had 
no swelling, tenderness or limitation of motion but they did com- 
plain of vague aches and pains which caused them to return to the 
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dispensary for further relief. Roentgen ray photographs of the 
affected joints were negative. One patient (S. W.) had a similar 
result except that the Roentgen ray picture showed erosion at the 
edge of a metacarpophalangeal joint of a middle finger. A later 
picture showed mild hypertrophic changes, and he then had in- 
complete extension. The patient was able to work as a railroad 
brakeman. 

Roentgen ray studies of the affected joints were made on all the 
patients of this group. In 3 patients (L. C., S. C., and L. A.) these 
were entirely negative. In 2 cases with joint damage (W. T. and 
A. B.) one treatment relieved pain and tenderness but marked 


Table 2. — Acute Nox-srEcrrrc Infectious Arthritis With Partial Relief. 


i 

1 

' Sex. 

1 I 

j — 

; Dur 0 f on . wood 

A * c - ; arthritis ■ 
j 6“**’ 

Sedimen- 

tation 

rate.* 

( ( 

involve-' 
! onsct - , ment. 

1 

J 

Rocnt- 

pen 

ray. 

1 

Fever 1 
hours i 
of 

105°F', 

Comment. 

L. C. 

; f. 

i 21 2 8,000 

115 

> Migra- Knees, 
i tory wrists 

Xer- 

30 

Mirratory sj'mptoms with- 
out sipns for 3 months. 

s. tv. 

M. 

30 | 4 12,000 

25 

| ... Hand 

Erosion 

20 

Mirratory symptoms; 
works as brakeman. 

a. b. 

; F. 

t 

14 | 4 11.SOO 

137 

Mirra- Hip 
tory 

Erosion 

12 - 

Lost all motion after using 
a spica. 

s. c. 

' M. 

! 40 , 5 13,000 

114 

Mirra- Knees, 
torv wrists 

Xer. 

22 . 

Mirratory symptoms after 
treatment. 

W. T. 

M. 

1 40 1 5 9,150 

1 

00 

, ... Knee 

Erosion 

15 

acquired traction for flexion 
deformity. 

A. B. 

F. 

i 43 7 S.100 

130 

Mirra- Knee 
tory 

Erosion 

5 

One treatment relieved 
pain, acquired traction 
for flexion deformity. 

n. s. 

' F. 

i 2G 11 7,000 

85 

Mirra- Knee 
too - 

Erosion 

1 

25 

acquired cap«ulotomy. 

B. A. 

F. 

; 24 16 18,000 

t 1 

113 

Mirra- Hands, 
tory knees 

1 Xer- 

1 

6 

Mirratory symptoms with- 
out sirns for 2 months. 

— __ 

_ 

. 1 - 






_ 

-- - 


* Sedimentation rate by a modified IVcstcrrrcn method. Oxalated but undiluted blood was set up in tubes 
praduated to 200 nun. and read at the end of 1 hour without correction for anemia. A readme of 20 mm. or less 
is regarded as normal. 


flexion deformity remained. Two subsequent treatments were 
given to one (W. T.) without improvement of the deformity. 
Traction in both cases produced correction and the patients have 
satisfactory joints with painless motion from complete extension 
to 90 degree flexion. One patient (R. S.) noted substantial but not 
complete relief of pain and tenderness. Her flexion deformity could 
not be corrected by traction or casts and a capsulotomv was event- 
ually performed. The remaining patient in this group (R. B.), 
entered the hospital with a history of severe migratory arthritis of 
3 weeks' duration. Examination revealed that all joints had sub- 
sided except the right hip which was extremely painful and was 
held motionless in flexion, abduction and external rotation. Her 
temperature was high, heart rate rapid, and there was leukocytosis. 
The provisional diagnosis of rheumatic fever was abandoned after 
salicylate therapy proved ineffective, and a Roentgen ray picture 
revealed marked demineralization with destruction of the head of 
the femur and the upper portion of the acetabulum, suggesting 
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gonorrheal or tuberculous arthritis. Further study indicated that 
neither of these infections was present. The first treatment caused 
definite diminution of pain and reduction of the fever. Two more 
treatments brought the temperature to normal, eliminated tender- 
ness and relieved spontaneous pain. Traction then corrected the 
deformity, and the muscle spasm subsided. Motion of the hip at this 
time was painless and limited from full extension to 60 degrees of flex- 
ion with about 30 degrees of internal rotation. Abduction and adduc- 
tion were slight. Because of marked demineralization of the head 
of the femur and the acetabulum unprotected weight bearing seemed 
hazardous and likely to cause deformity of the joint structures. 
For this reason a walking hip spica was applied before the patient 
went home. 'On removal of the spica 6 weeks later the hip was 
found to be motionless. This lack of motion seemed to be due to 
hypertrophic changes and bone proliferation about the rim of the 
acetabulum. The joint space had nearly disappeared but the line 
of separation between the bones was distinct and there was no 
evidence of true bony ankylosis. 

Two similar cases which occurred in our series of gonorrheal 
arthritis were given bed exercises for 1 and 2 months until remineral- 
ization had taken place and both now have painless movable hips. 

Comment. Not only did 60% of the 20 patients make complete, 
prompt recovery and 40% have partial relief, but the duration of 
the disease was shortened in all, its severity decreased, the incidence 
of joint damage lessened and the joint damage which did occur 
minimized by artificial fever therapy. These results compare 
favorably with those which have been reported in cases of gonorrheal 
arthritis treated with fever therapy. 

The tables reveal that the 12 patients receiving complete relief 
had arthritis symptoms from 1 to 10 weeks (average 3.6 weeks), 
before fever therapy was instituted. These patients received from 
2 to 25 hours of fever (105° F.) for relief (average 7.3 hours). The 
8 patients having only partial relief had arthritic symptoms from 
2 to 16 weeks before fever therapy was instituted (average 6.7 
weeks). This group received from 5 to 30 hours of fever (average 
17 hours). It is noteworthy also that 5 of the 6 patients showing 
Roentgen ray evidence of joint damage were of the group of longer 
duration. These findings indicate the importance of prompt therapy 
in an effort to avoid or minimize the joint damage. The satisfactory 
results observed in the first group were obtained with relatively 
small amounts of fever. Despite the fact that the patients receiving 
only partial relief had nearly twice as much fever as those in the 
first group, the authors now feel that several patients suffered from 
inadequate fever. This is particularly true of one patient (R. B-) 
who had 3 treatments of 4 hours’ duration at weekly intervals. 
She was treated soon after we started using fever therapy: a perio 



TREATMENT OF ACUTE INFECTIOUS ARTHRITIS 491 

when conservatism was indicated by inexperience. In an acute 
disease of short duration there appears to be no reason to delay 
the second or third treatment more than 3 or 4 days. 

The complications of fever therapy encountered in this series 
were neither as frequent nor as severe as those seen in our series 
of gonorrheal arthritis. 11 Because the degree of fever desired and 
attained was more moderate, 105° F. in this series as compared with 
107° F. or higher in the other, the air temperature of the cabinet 
was maintained at a consistently lower level, discomfort of the 
patient was less severe, and delirium was rare, while coma, collapse 
and uncontrolled hyperpyrexia were not seen. Sedation was less 
difficult, and smaller doses of sodium amytal and morphine were 
necessary than in treating gonorrhea. Consequently, delirium 
from sodium amytal and nausea from morphine, which proved a 
troublesome problem in many patients treated at higher tempera- 
tures, rarely occurred in this series, and severe erythemata and 
skin burns usually were avoided. One treatment was terminated 
after 4 hours because of blisters. This patient (D. S.) subsequently 
developed second degree burns which made further fever treatment 
inadvisable at the time. One complication, the occurrence of 
herpes labialis, developed as frequently in the present series as it 
did in the series treated at the higher temperature. About one- 
third of the patients in each series developed herpes labialis but it 
occurred only after the first treatment. 

Discussion. Although the treatment of acute infectious arthritis 
with artificial fever must be regarded as empirical, its use is not 
without precedent. Protein shock therapy, 29 such as boiled milk 
injections or typhoid vaccine intravenously, has been used with 
some success in various types of arthritis for years and still enjoys 
popularity. Similar therapy for chorea and rheumatic f ever 12 
is highly recommended, and the authors of recent reports** are 
enthusiastic in praise of mechanical fever for chorea. The causes 
of acute rheumatic fever, chorea and atrophic arthritis have not 
thus far been indisputably demonstrated, but there is much evidence 
to indicate that streptococci are concerned in all three, together 
with other factors not clearly understood. 

There has been no adequate explanation for the beneficial effects 
of fever therapy in acute infectious arthritis. The mechanism is not 
clear. In such a disease of unknown etiology there is no justification 
for assuming that high temperatures directly produce death or 
destruction bv thermal injury to the causative agent. In only two 
diseases, gonorrhea 1 and syphilis, 3 has it been established that this 
may occur. Patients with these diseases can tolerate temperatures 
of sufficient height and duration to sterilize hi vitro cultures of the 
causative organisms. Thermal death time studies of cultures of 
many other pathogenic organisms show them to be more tolerant 
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of high temperatures than is man. 7 The streptococci are among 
this group of more thermostable organisms. 

Definite physiological changes are produced by artificial fever. 5 
The blood flow, circulatory rate, cardiac output and metabolism 
are increased. An increase in the number and size of capillaries has 
been observed to occur in the nail bed, and the drop in diastolic 
blood pressure and the rise in the pulse pressure indicates that this 
change is general throughout the body. The leukocyte count, after 
an initial fall, shows a substantial rise and the rate of phagocytosis 
increases. Reports on agglutinins, complement and opsonic index 
are variable. It seems probable that the beneficial effects of arti- 
ficial fever depend upon factors which are not entirely recognized. 

Summary. Acute non-specific* infectious arthritis is a relatively 
common syndrome which may be differentiated from acute rheu- 
matic fever and acute gonorrheal arthritis by certain well defined 
distinguishing characteristics. It has received scant attention in 
the literature and may be regarded as an acute form of atrophic, 
rheumatoid of chronic infectious arthritis. Of the 20 cases of acute 
non-specific infectious arthritis treated with artificial fever therapy, 
12 (60%) received prompt relief and apparent cure, while 8 (40%) 
were partially relieved. The course of the disease was favorably 
modified in every case. These results compare favorably with those 
observed in the treatment of acute gonorrheal arthritis by artificial 
fever. 

Treatment consisted of induced fever (about 105° F.) by means 
of the Kettering Hypertherm, maintained usually from 4 to 5 hours. 
The patients who recovered completely received from 2 to 25 hours 
of fever (average 7.33 hours). The patients with partial relief 
received 5 to 30 hours of fever (average 17 hours). 

The use of artificial fever in this condition is empirical but not 
without precedent. The mechanism producing benefit is not under- 
stood. 

* By non-specific is meant a process that is obviously infectious and yet has not 
had the causative organism or organisms identified. 
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(From the Medical Research and, 'Pathological Laboratories of the Beth Israel 
Hospital and the Department of Medicine. Harvard Medical School.) 

According to current belief, both angina pectoris and cardiac 
infarction arc the result of myocardial ischemia. In each the under- 
lying mechanism seems to be a relative disproportion between the 
requirements of the heart for blood and the supply furnished by the 
coronary arteries; the changes resulting from this situation depend 
solely upon the extent and duration of the relative ischemia of the 
myocardium, however it may he produced. Tims, the syndrome 
of Ileberden’s angina pectoris is due to temporary ischemia, while 
the manifestations of coronary occlusion are the result of a per- 
manent ischemia, with infarction of the muscle supplied by the 
occluded vessels. In patients with clinical evidence of coronary 
occlusion, infarcted areas of the cardiac musculature are not infre- 
quently disclosed at postmortem examinations even though the 
arteries supplying the area, while they may he narrowed, are not 
completely occluded. Similarly, many patients with angina pectoris 
show persistent electrocardiographic abnormalities during life, and 
at postmortem examinations present small areas of cardiac fibrosis 
despite the absence of occluded arteries. It would thus appear that 
temporary ischemia may result in certain irreversible electrocardio- 
graphic and anatomic changes. The situation is analogous to that 
occurring in carbon monoxide poisoning where, despite restitution 
of normal blood oxygen, severe neurologic disturbances occur be- 
cause the temporary ischemia has been sufficient to produce irre- 
versible changes in the brain which lead to necrosis. 

In an experimental investigation of the reaction of the myocar- 
dium to temporary ischemia, the following manifestations of deficient 
myocardial nutrition may he considered: 1. Disturbances of the 

* Tin." invo.-titration was aided by a grant from the Proctor Fund for the Study 
of Ch tonic Dbea'-O', Harvard Medical School. Presented in abstract before the 
meeting of the Association of American Phy.-irian?, May 5, 3037. 
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myocardial metabolism; 2, changes in cardiac rliythmicity and con- 
tractility; 3, alterations in the ventricular electrocardiographic 
complexes; 4, necrosis of myocardial fibers. 

These changes and their degree indicate the existence of impaired 
myocardial nutrition and serve as an index of its severity. In man, 
they are reflected in the signs and symptoms of coronary disease. 

The Arrhythmias of Cardiac Ischemia. Erichsen, 8 in 1842, reported 
“tremulation of the ventricles” within 30 seconds to 2 minutes 
following ligation near the origin of main coronary arteries in rabbits 
and in dogs. Subsequently, many other investigators observed 
slowing, irregularities of rhythm, and finally ventricular fibrillation 
after sudden occlusion of one or more main coronary trunks in 
rabbits, dogs and cats. 10 ' 6 ' 3,6 ' 7 ’ 13 ' 16-18,23,26 ’ 31 In many instances the 
appearance of ventricular fibrillation was observed within a few 
seconds after occlusion, while at other times ligation of the same 
artery resulted either in no fibrillation or in fibrillation some hours 
after occlusion. Sudden release of the ligature occluding a main 
artery or one of its branches has been observed to initiate extrasys- 
toles and ventricular fibrillation within a few seconds. 7 ' 10 

Ligation of lesser branches of the main coronary arteries produced 
ventricular fibrillation much less frequently. Continuance of normal 
auricular contraction despite the arrhythmia of the ventricles has 
been described. 26 

From these and other reports it appears that the following factors 
may exert an important influence in precipitating ventricular fibril- 
lation: 1, size of artery occluded; 2, region of heart supplied by the 
artery occluded; 12 3, duration of occlusion; 4, nature of the anesthe- 
sia; 14 5, activity of autonomic nervous system; 13 *' 27 6, changes con- 
sequent to reestablishment of circulation. 

The Dynamics of the Heart in Coronary Occlusion. The decreased 
force of myocardial contraction consequent to coronary ligation 
was observed by Erichsen, 8 von Bezold 10 - 6 and other early experi- 
mentors, and has been recognized by all subsequent workers. It 
remained, however, for Tennant and Wiggers 28 to devise a method 
for optical registration of the contraction of portions of myocardium 
in situ, and to show that the force of contraction fails within a 
minute after occlusion of the coronary artery supplying the region 
studied. They found that when circulation was reestablished after 
20 minutes or less the myocardial contractility returned to normal, 
while with longer occlusion recovery did not take place. Their 
experiments were, however, acute and it is not known whether 
recovery might have occurred several hours or days later. 

The Electrocardiogram in Coronary Occlusion. Changes in the 
electrical behavior of heart muscle following coronary occlusion 
were first described by Samuelson in 1880. 25 Using the rheoscopic 
frog preparation as an index of electrical activity in the heart, he 
found that when a coronary artery was occluded in a curarized 
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rabbit, the frog muscle ceased to contract as soon- as the effects of 
the occlusion could clearly be recognized by change in color of the 
ventricle and alterations in rhythm. Within | to 1| minutes after 
release of the ligature, contractions of the rheoseopic preparation 
returned to normal. This experiment could be repeated many times 
in the same animal with the identical results. It has since been 
recognized that characteristic alterations of the ventricular electro- 
cardiogram may develop very shortly after coronary occlusion, 
both in man and in experimental animals. Otto, 21 Parade, 22 Wood 
and Wolferth, 315 Wilson, Hill and Johnston, 30 Garcia del Rio and 
Orias, 9 and others have detected these changes within 1 to 10 min- 
utes after experimental coronary occlusion. Several of these 
authors 11 i3Ia have also shown, as did Samuelson, that if the circula- 
tion is reestablished after but 1 to 3 minutes of occlusion, the elec- 
trical activity of the ventricles returns promptly to normal. Deter- 
minations have not been made of the time of occlusion necessary 
to produce permanent or long lasting electrocardiographic changes. 

Myocardial Necrosis. It has long been recognized that infarcts 
in the myocardium may result from occlusion of coronary arteries, 
and the investigations of Buchner 40 be and others 519 have demon- 
strated that prolonged cardiac anoxemia from other causes may also 
cause necrosis. Temporary occlusion for 2 hours or more, when 
followed by reestablishment of circulation, has been found -to lead 
to necrosis of the myocardium supplied by the occluded vessel, 
while occlusion for 30 minutes was not followed by necrosis. 10 - 24 - 29 

It is evident from this survey of available knowledge that ade- 
quate data are lacking concerning the following questions: 

1. May temporary interruption of the blood supply to a part of 
the heart produce persistent electrocardiographic changes? 

2. If this proves to lie the case, how long must such temporary 
ischemia be maintained in order to produce persistent electrocardio- 
graphic changes? 

3. What is the relation between the duration of coronary circula- 
tory arrest causing electrocardiographic changes and the duration 
of arrest required to produce myocardial necrosis? 

4. What effect has the duration of temporary circulatory arrest 
upon the development of cardiac irregularities during the arrest and 
after reestablishment of a normal blood supply? 

The present studies were designed to gain evidence in regard to 
these considerations. 

Methods. In 24 cats the anterior descending branch of the left coronary 
artery or one of its larger ramifications was occluded for varying lengths of 
time. 

ith the animal under ether anesthesia and artificial respiration, the 
heart was exposed through an intercostal approach. The pericardium was 
opened; the artery to be occluded was dissected free from the adjacent 
tissue over a length sufficient to allow a silk or catgut ligature to be placed 
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loosely beneath it. The accompanying vein was never included in the liga- 
ture. At the appropriate time gentle traction was exerted on the ligature 
to the point of complete occlusion of the artery, and subsequently released 
after periods of traction varying from 5 to 40 minutes. The ligature Avas 
then removed, the pericardium sutured, and the chest closed. Fifty cc. 
of 5% glucose in physiologic saline was given intraperitoneally and the 
animal placed in a warm room. 

Electrocardiographic tracings from Leads 1, 2 and 3 Avere taken with the 
ligature in place just before traction Avas begun. In each animal a continu- 
ous tracing Avasj taken from Lead 2, starting just before traction Avas exerted, 
and running for approximately 1 minute after the beginning of traction. 
Records Avere taken from Lead 2 or all three leads at intervals of 2 to 10 
minutes during traction. Lead 2 tracing Avas again started just before 
release of traction and continued until approximately 1 minute after release. 
Electrocardiographic tracings from all three leads Avere repeated at intervals, 
up to 30 minutes after release of traction, and at 1 to 2-day intervals until 
the animal Avas sacrificed. 

The cardiac musculature Avas obseiwed carefully for changes in contrac- 
tion and color before, during and immediately after traction. Inspection 
of the freed coronary vessel distal to the point of traction demonstrated its 
complete obstruction during traction, and the reestablishment of blood Uoav 
upon release. The animals were sacrificed 6 to 9 days after operation. At 
this time the heart Avas again exposed under ether anesthesia and artificial 
respiration, and observations Avere made of the appearance of the myocar- 
dium and of the vessel Avhieh had been temporarily occluded; the patency 
of this A^essel Avas demonstrated by observation of bleeding after incision 
beloAv the point of previous ligation. 

The heart Avas then removed, examined for gross changes in the myocar- 
dium, and fixed in 5% solution of formaldehyde. Cross sections of the heart 
Avere made at various levels above and below the point of occlusion and 
Avere studied to determine changes in the myocardium and in the coronary 
vessels. Sections of the coronary artery at the region of the tie demon- 
strated the absence of traumatic changes or thrombus formation. 

Control observations were made on 6 cats. In 4, the ligature was put 
in place and then remoA r ed without occluding the vessel; the animals Avere 
alloAved to survive and electrocardiographic tracings Avere made in 3 on the 
day after operation; in the fourth, at intervals during the Aveek folloAving 
operation. At the time of sacrifice, anatomical studies of the heart Avere 
made in each animal. In the other 2 control experiments the ligature Avas 
permanently tied; electrocardiographic tracings Avere obtained at intervals 
during the postoperative Aveek and anatomical studies AA’ere made. 

Results. A. Electrocardiographic Changes. Electrocardiographic 
changes folloAving temporary coronary artery occlusion are summar- 
ized in Table 1. In all but 2 of the cats studied, tracings shoAved 
the development of definite anoxemic changes Avithin 1 minute after 
traction was applied; in the other 2 cats definite changes AA'ere first 
evidenced at 2 and 15 minutes after the beginning of traction. These 
changes became more pronounced during the time of occlusion, and, 
while they generally persisted immediately after release of the ligature, 
they Avere someAvhat less pronounced (Table 1). They consisted in 
definite alteration in the li or S-T take-off elevated or depressed S-7 
segments and marked changes in the T Avaves (Figs. 1, 2 and 3). 
Changes in the direction of the Q IIS complexes AA’ere occasionally 
Avitnessed, but evidences of intraventricular block AA'ere not seen. 




Fio. 1. — Cut 2. Ocrhision of left anterior descending artery for 10 minutes. Lead 2 throughout. A, Control; immediately before traction; 
It, after 1 minute of traction; C\ after 4 minutes; D, after 10 minutes; immediately before release; E, 11 minutes (1 minute after release); F, 
lust postoperative day; 6’, second postoperative day; //, sixth postoperative day; /, seventh postoperative day; J, eighth postoperative day. 
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These electrocardiographic changes persisted during the entire 
postoperative period in all cats in which the period of occlusion was 
15 minutes or longer. Persistent electrocardiographic changes were 
observed, however, in only 3 of the 6 experiments in which traction 
was exerted for 10 minutes or less. One of these 3 animals showed 
changes until sacrificed 8 days postoperativelv. The changes during 


Table 1. — Electrocardiographic Changes Following Temporary Coronary 

Artery Occlusion in Cats. 
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the postoperative period varied somewhat from day to day, but 
generally were qualitatively similar to those witnessed during occlu- 
sion. In almost all instances the electrocardiographic changes were 
those characteristic of anterior infarction and corresponded closely 
to the deviations produced by permanent ligature of the same artery 
in two controls. 

In 3 of the 4 experiments in which the ligature was put in place 
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and then withdrawn without traction, electrocardiographic records 
taken before and after the procedure were practically identical. In 
the fourth experiment, minimal changes were noticed in Lead 2 
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but were insignificant in comparison to the results following tem- 
porary occlusion. These findings, together with the absence of 
electrocardiographic changes postoperative!}’ in 3 of the 6 animals 
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in which occlusion was maintained for 10 minutes or less, constitute 
important evidence that other factors such as pericarditis or local 
thrombosis were not significant in producing the electrocardio- 
graphic changes observed in this study. 

B. Changes in the Myocardium. Within a few seconds after 
application of traction on the artery, the myocardial area supplied 
became cyanotic and showed diminished contraction. These 
changes became more pronounced during the period of traction; 
when the ligature was released the affected portion of the myocar- 
dium resumed its normal color. 

On sacrificing the animals no gross or histologic evidences could 
be found which might be interpreted as due to the temporary occlu- 
sion. Minute areas of focal necrosis were found histologically, but 
similar areas were also seen in unaffected areas of these hearts and 
in the hearts of a large series of normal cats. Permanent ligation 
of the same arteries in 2 control cats resulted in definite infarcts. 

C. Arrhythmias. Soon after the onset of traction isolated ventric- 
ular extrasystoles were frequently encountered, which, with but 
one exception, did not proceed to paroxysmal ventricular tachycardia 
or to ventricular fibrillation during occlusion. Shortly after release 
of traction, however, 4 of the 24 animals rapidly developed ventricu- 
lar fibrillation, from which 2 died. 

Discussion. In the light of these findings it appears that tem- 
porary cardiac ischemia may result in lasting electrocardiographic 
changes, in the absence of any discernible histologic evidence of 
myocardial necrosis. In all of the 13 animals in which occlusion of 
the anterior descending branch of the left coronary artery or one 
of its main branches was for 15 minutes or longer, significant devia- 
tions from normal persisted postoperatively until the animal was 
sacrificed on the sixth to ninth postoperative days. The changes 
consisted in: 1, elevation or depression of the S-T take-off; 2, loss 
of the iso-electric S - T segment; and, 3, alteration in the direction, 
amplitude and contour of the T wave. These findings corresponded 
in every way with those following permanent occlusion of the same 
vessel in control experiments, and conform to those described as 
characteristic of infarction of regions of the anterior wall of the 
ventricles. 

In all except 2 animals the first appearance of electrocardiographic 
changes was observed within 1 minute after occlusion of the vessel, 
and became more pronounced as occlusion continued. Immediately 
after release, these changes decreased somewhat in degree, and in 
2 experiments an almost normal electrocardiogram was reestablished. 
By the first postoperative day, however, these changes again became 
more pronounced, and then showed a tendency to gradual sub- 
sidence. 

When occlusion was maintained for less than 15 minutes the 
changes in the electrocardiogram during the period of arrest of 
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coronary flow were as well pronounced as when the duration of 
occlusion was longer. In 3 of 6 such experiments, changes persisted 
for several days; in the others, significant alterations were not ob- 
served postoperatively. Of the 3 positive experiments, 2 showed 
changes only as long as the second and third postoperative days, 
while the other, in which the artery was occluded for 10 minutes, 
showed changes until sacrificed on the eighth day. No similar changes 
were found in 4 control experiments in which the entire operation 
was duplicated, with the sole exception of traction on the ligature. 

Careful gross and microscopic examination of the hearts failed to 
reveal any areas of myocardial necrosis that could be attributed to 
the occlusion. They further demonstrated the absence of thrombi 
or other occlusion in the artery at the point of temporary occlusion 
or peripheral to it. The reestablishment of normal blood supply 
following release of traction on the artery was verified by certain 
other observations: 1, following release of the ligature, the area 
supplied by the artery, which had been clearly demarcated by its 
cyanotic and edematous appearance, immediately resumed its 
normal color; 2, pulsation of the artery distal to the occlusion was 
immediately reestablished and its lumen became filled with bright 
red blood; 3, at the time of sacrifice transection of the artery distal 
to the tie was followed by arterial spurts of blood. The absence of 
necrosis likewise indicates that permanent occlusion did not occur. 

The unexpected production of long-lasting electrocardiographic 
changes without tissue necrosis raises interesting questions regarding 
the interpretation of the electrocardiogram in coronary disease. It is, 
of course, recognized that, experimentally, short periods of coronary 
insufficiency are followed by a rapid restoration of the altered electro- 
cardiogram, 31 ® while, on the contrary, sustained ischemia following 
permanent coronary artery ligation produces persistent electrical 
disturbances as well as anatomical lesions. It would seem that the 
observations recorded here fit into an intermediate zone between 
these two extremes, where myocardial damage has been just insuffi- 
cient to cause gross tissue destruction, yet functional impairment 
was so profound that electrical recovery was not complete for periods 
as long as 9 days. It is not improbable that examination of the 
affected tissue by special techniques would reveal changes in its 
staining reactions and in its metabolism. 

Counterparts of the conditions revealed in these experiments are 
seen in patients with angina pectoris. During attacks of angina 
pectoris, electrocardiograms characteristic of myocardial ischemia 
which revert to normal at the end of the seizure have been frequently 
obtained. Many patients with angina pectoris show peristent 
electrocardiographic abnormalities without postmortem evidence 
of coronary occlusion or myocardial infarction; the pathologic 
physiology that occurs in such cases appears to be similar to that of 
above experiments. 
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The circumstances under which ventricular fibrillation occurred 
in these experiments supports the view that this arrhythmia may 
occur in the absence of irreparable structural damage, for the dura- 
tion of occlusion of these experiments was insufficient to produce 
signs of cardiac necrosis. The frequent occurrence of ventricular 
fibrillation in these experiments is in accord with the view that 
sudden death in angina pectoris is due to the onset of this arrhy- 
thmia. It is not surprising, therefore, that Levy and Bruenn 15 were 
unable to discover any pathologic explanation for the sudden death 
of several of the patients in their series. 

It is significant that in practically every instance the onset of 
fibrillation occurred upon release of the ligature and reestablishment 
of a normal blood supply to the damaged area. The development 
of ventricular extrasystoles soon after occlusion of the artery, 
although they did not proceed to ventricular fibrillation, and the 
frequent reports in the literature of rapid development of ventricular 
fibrillation soon after occlusion, suggests that the period of transition 
from normal to abnormal metabolism or vice versa, is the most favor- 
able time for development of fibrillation. This view is emphasized 
by de Boer 201 ' who pointed out that it is impossible for completely 
functionless myocardial tissue to give rise to ectopic rhythms. It 
is also in accord with the concept that ventricular fibrillation is not 
necessarily a manifestation of irreparable damage to the heart. 
This view is further supported by the observation that, clinically, 
ventricular fibrillation may occur in a variety of other circumstances: 
1, the early stages of chloroform anesthesia; 2, acute benzol poison- 
ing; 3, electric shock with low voltages; 4, following intravenous 
administration of adrenalin; 5, as a termination of paroxysmal ven- 
tricular tachycardia, in all of which conditions structural damage is 
not characteristically present. The occurrence of ventricular fibril- 
lation in cardiac infarction and in other situations in which the heart 
is irreparably damaged may be due to the presence of zones of im- 
paired nutrition in proximity to areas of complete ischemia. 

Summary and Conclusions. 1. Since according to current belief 
angina pectoris and cardiac infarction are the result of myocardial 
ischemia, experiments were undertaken to learn whether temporary 
interruption of the blood supply to a portion of the heart would 
result in persistent electrocardiographic or anatomic changes. 

2. Occlusion of the left anterior descending coronary artery or 
one of its branches for from 5 to 40 minutes with subsequent release 
of traction was performed in 24 eats. Twenty-one animals were 
allowed to survive for from 1 to f) days after this procedure. 

3. Electrocardiograms of the three conventional leads obtained 
before and at various intervals during and following occlusion re- 
vealed nnoxenue changes persisting during the postoperative days 
in all animals in which occlusion was maintained for from 15 to 40 
minutes inclusive. Only 3 of (1 animals in which the period of 
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occlusion was 10 minutes or less showed changes on the postopera- 
tive days; in one these changes persisted until sacrifice of the animal 
8 days postoperatively. The electrocardiographic changes were 
characteristic of the anterior infarction type. 

4. Postmortem examination failed to reveal gross or histologic 
evidences of cardiac infarction in any instance. 

5. Cardiac irregularities consisting of ventricular extrasystoles 
and ventricular fibrillation were observed at times during occlusion 
but particularly on release of traction. Three of the 5 animals which 
developed ventricular fibrillation died immediately. 

6. The clinical counterparts of these experimental observations 
are discussed. 
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PULMONARY CIRCULATION IN ARTIFICIAL PNEUMOTHORAX 
AND ANTHRACOSILICOSIS. 

By Robert Charr, M.D., 

ASSISTANT PATHOLOGIST, TVHITE HAVEN SANATORIUM, * 

, AND 

Ransford Riddle, M.D., 

CHIEF RESIDENT PHYSICIAN, WHITE HAVEN SANATORIUM, WHITE HAVEN, PA. 

(From the White Haven Sanatorium, White Haven, Pa., and Department of 
Pathology, University of Pennsylvania.) 

Postmortem examination 1 of 18 tuberculous lungs which bad 
been collapsed under artificial pneumothorax for a period varying 
from 5 months to 3 years showed a marked shortening and narrowing 




FrG. 1. — Case 6008, white female, aged 20, had pulmonary tuberculosis since 
August, 1935. The right lung was collapsed under artificial pneumothorax from June 
to November, 1930. Died in November, 1930. The right pulmonary artery and 
its branches aie shorter and narrower than those in the left lung. 



Fig. 2.— Case Goll, white female, aged 24. had pulmonary tuberrulo-i* since 
January. 1933. The left lung was collapsed under artificial pneumothorax from 
August. 1934, to August. 1935. Phrcmccctomy was done on the left in December. 
1935. The left half of the diaphragm l>eeame elevated. Died in February. 1937. 
Note the mat bed narrowing and shortening of the pulmonary artery and its branches 
in the left lung. 





Fig. 3. — Case 9768, white male, aged 41, anthracite coal miner 16 years. The 
upper lobes are fibrotic and the lower lobes emphysematous The pulmonary artery 
in each lung is shoitened and its blanches in the upper lobes are destroyed. In the 
loner lobes the vessels are nan owed due to emphysema. 



Flo. 4. — Case 9585, white male, aged 45, anthracite coal miner 26 years. The 
left lung has a laige tuberculous cavity. The left loner lobe is fibrotic. Note the 
marked narrowing of the pulmonaiy artery near the cavity in the left lung. 
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of the pulmonary vessels due to sclerosis (Figs. 1 and 2). Somewhat 
similar sclerotic changes occur in the vessels of anthracosilicotic 
lungs due to the irritation of the coal and silica and due to intra- 
pulmonary hypertension accompanying emphysema which almost 
always coexists with antliracosilicosis. We see in addition to 
sclerosis of the vessels diminution in number of the vessels in exca- 
vated areas (Figs. 3 and 4). In presence of such vascular changes 
the alterations, if any, that may occur in the pulmonary circulation 
present an interesting problem. 

The present communication reports observations on the pul- 
monary circulation in 20 cases of unilateral pulmonary tuberculosis 
treated with artificial pneumothorax, 15 cases of pure anthra- 
cosilicosis and 10 cases of antliracosilicosis in association with 
pulmonary tuberculosis. 

Method. The pulmonary circulation time devised by Winternitz,- 
Deutsch and Brull, 3 using the bitter tasting property of sodium dehy- 
drocholate, was employed with slight modification. Having rinsed the 
mouth the patient rested on the back for 5 minutes with the right arm raised 
to the level of his heart. Using a 19-gauge needle attached to a 5 cc. Luer 
syringe, 2 cc. of 20% sodium dehydrocholate was injected into the ante- 
cubital vein, taking not more than 2 seconds. The patient was instructed 
to signify the instant he noticed a bitter taste on his tongue. The interval 
between the injection and the bitter taste was taken as the pulmonary 
circulation time. Ten to 12 seconds as found in a group of normal adults 
was used as the normal standard time. 

Results and Discussion. In the artificial pneumothorax group 
the pulmonary circulation time varied from 7 to 13 seconds, in the 
pure anthracosilicotic group 12 to 30 seconds and in the tuberculous 
anthracosilicotic group 11 to 60 seconds. 

The Roentgen ray films of the lungs of these three groups of cases 
compared with the films of those which came to necropsy show no 
remarkable difference. From this we presume that the same vascu- 
lar changes are present in the living as in the necropsied lungs. It is 
interesting, then, to note that the circulation time is practically 
normal in the artificial pneumothorax group. They presented no 
signs of respiratory or circulatory insufficiency. Dyspnea was felt 
by most of them only on exertion and none of them showed signs 
of cardiac decompensation. 

In the pure anthracosilicotic group the circulation time was normal 
only in 2 cases. In the tuberculous anthracosilicotic group it was 
normal in 3 cases. In the rest of the cases in both groups the 
circulation time was distinctly increased and longer than that found 
in the artificial pneumothorax group. Dyspnea was not a prominent 
feature in those in whom the circulation time varied between 11 to 
17 seconds. Dyspnea, however, was marked and constant when it 
was longer than 17 seconds. Cyanosis and edema of the ankles in 
addition to dyspnea became manifest when the circulation time 
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was found to be over 30 seconds. Slight dyspnea on exertion felt 
by those patients with a circulation time no longer than 17 seconds 
was due to emphysema coexisting with anthracosilicosis whereas 
marked dyspnea manifesting itself in those having longer circulation 
time was principally cardiac in origin. In this latter group cardiac 
enlargement as found by the physical examination, Roentgen ray 
and necropsy was a frequent finding. 

The normal pulmonary circulation time as found in the artificial 
pneumothorax group and in a few cases of the anthracosilicotic 
group with or without pulmonary tuberculosis does not necessarily 
indicate that the pulmonary circulation in these cases is normal. 
The circulation time in these cases is no index of the volume of blood- 
flow through the collapsed, fibrotic or emphysematous lungs. We 
find that the velocity of fluid flowing through a shorter and narrower 
• tube is faster than through a longer and wider tube. The quantity 
of fluid, however, passing through a larger and longer tube is greater. 
We know that in anthracosilicotic lungs with or without pulmonary 
tuberculosis and also in collapsed lungs, the vessels become narrowed 
and shortened due to sclerosis. In the absence of myocardial weak- 
ness, the velocity of bloodflow through such vessels may be prac- 
tically normal but the volume flow will be less. In view of this, the 
absence of toxic symptoms in many cases of anthracosilicosis in 
association with pulmonary tuberculosis, as pointed out by Landis, 2 
and amelioration of symptoms in satisfactory artificial pneumo- 
thorax cases may be in part due to decrease in the volume of 
bloodflow through the diseased lung. 

Summary and Conclusion. 1. The pulmonary circulation is 
studied in pulmonary tuberculosis treated with artificial pneumo- 
thorax, pure anthracosilicosis and anthracosilicosis associated with 
tuberculosis. 

2. Pulmonary circulation time is practically normal in artificial 
pneumothorax but usually prolonged in anthracosilicosis with or 
without pulmonary tuberculosis due largely to cardiac weakness. 

3. It is suggested that regardless of normal circulation time in the 
artificial pneumothorax group and in a few cases of the anthra- 
cosilicotic group with or without pulmonary tuberculosis the volume 
of bloodflow through the diseased lungs may be decreased. 

The writers desire to tender their thanks to Dr. Frank A. Craig and to Dr. Joseph 
"Walsh for their valuable criticisms and permission to use the sanatorium material. 
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ANGIOSPASTIC CLAUDICATION. 8 

With a Report of Six Cases. 

By Fr.t.ix L. Pearl, M.l)., 
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{From tin* Clinic of Sympathetic nnd Vascninr Surgery, Mt. Zion Hospital, Service 
of Dr. Hamid Httum.j 

Ont. of the most frequent complaints of patients who suffer from 
arterial disease is claudication. By claudication is meant any pain 
or cramp, often in the calves, sometimes in the toes or soles, less 
often in the thighs, initiated by exorcise, and relieved promptly by 
rest. In addition, the patient may have other signs or symptoms 
of arterial insufficiency. Color changes of digits, trophic changes 
in the skin, nails and subcutaneous tissue, diminution of palpable 
arterial pulsations, decrease in temperature of the part, ischemia 
on elevation, rubor on dependency, and finally gangrene, all mark 
the extremity suffering from insufficient blood supply. 

Differentiation jlrhrcrn ,S jtasm and Occlusion os Factors in Per- 
ipheral Arterial Disease. Having determined that the peripheral 
arteries are at fault, the next problem is to decide whether the failing 
circulation is due to organic occlusion of vessels, to pure vasospasm, 
or to a combination of the two. This is determined by the accurate 
measurement of surface temperature by means of a thermocouple 
(Scott 0 ), noting the temperature variations during vasomotor 
paralysis. It is now known that the sympathetic vasoconstrictor 
fibers do not pass to their areas of distribution with the blood-vessels. 
They accompany for the most part the peripheral sensory nerves, 
and supply areas very closely approximating the peripheral cutane- 
ous sensory distribution. 9 Ablation of vasoconstrictor influence 
may be obtained by various methods. Among these may be men- 
tioned 1, subarachnoid block; 2, conduction block of peripheral 
nerves; 70 0 3, sympathetic nerve block; 8 4, general anesthesia; 70 5, 
use of high environmental temperature, 1 and G, by soaking the 
upper extremities (for testing the feet) or the lower extremities (for 
testing the hands) in water at 43 to 45° C. This Clinic has had 
experience with only the first three methods, mostly, however, with 
conduction block of peripheral nerves, and thinks that peripheral 
nerve block is more logical from a theoretical standpoint, more 
desirable from the practical standpoint, and gives more consistently 
reliable information from the clinical standpoint, than other tests. 
Our experiences with this method and a fuller discussion of these 
points will be reported in an article to follow. When total vaso- 
constrictor paralysis has been induced in normal individuals the 
surface temperature of the affected regions rises to a certain level, 

* Read in part, before the San Francisco County Medical Society, August 14, 1934. 
vot. 194. no. 4. — ocTOnr.n, 1937 18 
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irrespective of the original temperature. This is called the “normal 
vasodilatation level,” 70 and is remarkably constant for the type 
of vasomotor study employed. 

The response of the body to gradual arterial occlusion is the 
ablation of vasoconstrictor influence. This does not seem to occur 
in cases of arteriospasm. In individuals suffering from pure vaso- 
spasm, the surface temperature after novocaine block or general 
anesthesia rises to the normal vasodilatation level. In those suffering 
from pure occlusion there is little or no rise of surface temperature. 
In the combination of spasm and occlusion, there is a variable rise 
of temperature which is in direct proportion to the amount of spasm 
present. 4,76 The difference between the maximum temperature 
obtained and the normal vasodilatation level is called the “occlusion 
index.” 70 The treatment varies in accordance with these findings. 4 
In the author’s experience, the response of skin temperatures, 
properly controlled and measured, is a most reliable index of the 
vasoconstrictor element. There may be diminution or absence of 
arterial pulsations in the foot and yet one may obtain a normal 
vasodilatation level. In such cases, if the pulsations become normal 
after vasoconstrictor paralysis, arteriospasm was undoubtedly 
the cause of the diminished pulsations. If the pulsations are un- 
changed in the presence of a normal vasodilatation level, it is prob- 
able that the collateral vessels are under vasomotor control to the 
point of permitting normal vasodilatation. 

In differentiating the claudication due to arteriospasm from that 
due to arterial occlusion it is assumed that the presence of a normal 
vasodilatation level is sufficient evidence of the ability of the arterial 
tree to dilate to the same extent as occurs in vasoconstrictor paralysis 
in normal subjects. Although there is no doubt that the skin tem- 
peratures are directly proportional to the amount of blood flowing 
through the part, this gives no information as to the circulatory 
responses of the deeper tissues. 

The pain of claudication is at times referred over sympathetic 
pathways. 2 - 50 - 6 Blocking directly the sympathetic chain at the 
proper level gives information not only as to the presence or absence 
of occlusion, but also as to whether pain is referred over this system. 8 

In the past, the term claudication has been practically synony- 
mous with occlusive disease. In examining a considerable number 
of cases complaining of claudication, I have found 6 which were on 
an arteriospastic basis. The clinical picture was similar in all. 

Case Abstracts. Case 1.— C. S., a Russian housewife, aged 53, for the 
past year complained of claudication in both calves after walking exactly 
1 block on the level, worse on the left side. She is a diabetic of 20 years 
standing and also has high blood pressure. 

Examination. All vessels of the lower extremities have normal pulsa- 
tions except the right posterior tibial, which cannot be felt. There is a 
slight elevation ischemia on both sides, but no dependent rubor. Roentgen- 
rays show very slight calcification of the foot vessels on the right; moderate 
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on the left. However, in view of these excellent pulsations and the subse- 
quent tests, the Roentgen ray findings are probably not significant. Claudi- 
cation was induced on the left. During the pain, the toes were white and 
cadaveric, and the dorsalis pedis artery could not be palpated. After 1 
minute rest, the pain disappeared and the normal color returned; soon 
afterward the doTsnlis pedis pulsation could again be fett normally. 


DEPARTMENT OF 

SYMP ATHETIC AND VASCULAR SURGE RY. 

^SURFACE TEMPERATURE AFTER ANESTHESIA. 



MINUTES 0 10 20 30 AO SO 60 70 80 90 


0 K) 20 30 40 50 60 70 80 


CitA.nT I. Vasomotor studies on cases reported. The normal vasodilatation 
level for peripheral nerve conduction block is 30.6° C. That for sympathetic block 
is 31.5° C. The normal curve is a steep rise to the normal level. Slow rises nro sug- 
gestive of arterial occlusion. The element of vasoconstrictor spasm is marked in 
each case. 


There were normal vasodilatation responses to controlled posterior tibial 
nerve block m each foot (Chart I). This indicated that the symptoms were 
not due to arterial occlusion. One week later, during the vasodilatation 
following novocame block of the left 2d, 3d and 4th lumbar sympathetic 
s walked without pain, and it was impossible to produce ischemia 
of the foot or decrease of foot pulses by exercise. After 1J hours, the vaso- 



508 


pearl: angiospastic claudication 


dilatation disappeared, and the condition present before injection returned. 
She failed to report for treatment. 

Case 2.— A. L., a Russian housewife, aged 67, complained of claudication 
in both calves after walking exactly 2i level blocks. For the past 20 years, 
she has had a marked swelling of both legs which is worse after w alkin g 
and at night. She also suffers from hypertensive heart disease. 

Examination. Revealed a brownish discoloration and swelling of the 
ankles and the lower half of both legs of the ljmphatic type. No pulses 
were palpable in either foot. Both popliteal arteries had diminished pulsa- 
tions. The femoral arteries pulsated normally. There was moderate eleva- 
tion ischemia and mild dependent rubor in both feet. The right foot and 
lower leg were colder than the left, the change occurring abruptly 3 inches 
above the ankle. 

Claudication was induced in both calves by exercise. Immediate inspec- 
tion showed marked local ischemia of the lower two-thirds of both feet. 
As the pain disappeared the feet resumed the normal color. There was a 
normal vasodilatation response to bilateral posterior tibial nerve block 
(Chart I), showing that the symptoms were not due to occlusive arterial dis- 
ease. During vasodilatation both dorsalis pedis and both posterior tibial 
arteries became palpable. Roentgen rays showed no calcification of leg or 
foot arteries. 

The claudication was probably due to a pure arteriospasm. Diathermy 
to the lumbar sympathetics was advised, but she elected to go to-a wanner 
climate for 2 weeks. She was considerably improved on her return and 
could walk 6 blocks without pain. Examination showed ischemia of the 
toes during the pain of claudication, as before. She took diathermy for 
3 weeks and could then walk 9 blocks. 

Case 3. — B. B., male, aged 48, for the past 3 months has had attacks of 
dull cramp-like pain which began just below the knee posteriorly and ex- 
tended to the front of the leg and finally the foot. The foot then became 
numb, helpless, and felt swollen. He was forced to rest. The symptoms 
were initiated only by exercise and relieved in about 30 seconds by rest; 
they occurred in either foot, but never both feet simultaneously. He can 
now walk only 1 level block rapidly. His work necessitates the carrying of 
heavy ice-cream freezers weighing as much as 75 pounds up many flights of 
steps daily. These attacks have caused him to discontinue employment. 

Examination of the Extremities. The right popliteal pulse was diminished. 
All other pulsations were normal. The strength of the dorsalis pedis pulse 
was variable. There was no ischemia on elevation or rubor on dependency. 
Controlled thermocouple readings showed no abnormal temperature differ- 
ences. Following posterior tibial nerve block, there were normal vasodila- 
tation levels in both feet (Chart I), showing that symptoms were not due 
to vascular occlusion. During vasodilatation the dorsalis pedis pulsations 
increased, and he was able to climb rapidly four steep flights of steps with- 
out s 3 mptoms, whereas previously he could only climb one or two flights. 
Later, claudication was induced on the right. Prompt examination showed 
the right foot waxy, blanched, and cadaveric, and no pulsation of its dor- 
salis pedis; the left foot was slightly blanched and its dorsalis pedis dimin- 
ished. One minute later the symptoms disappeared, the right foot resumed 
its normal color, and a few seconds later the dorsalis pedis could again 
normally be felt. Both feet were immersed in water at 16° C. for 10 min- 
utes. Both remained pink. Claudication was again induced. The picture 
of ischemia again appeared on the right, whereas the left foot remained 
pink in marked contrast. The claudication in this patient is shown by tne 
studies detailed above to be due to arteriospasm. Lumbar ganglionectom.v 
was advised, but the patient refused. He has not returned since. 
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Case -I — A. M.. male, aped f>2, complained that for the past 3 months 
he lias had claudication in .both calves after walking 2 level blocks, worse 
on the right side. He has had flat feet, but was not relieved by arch suj> 
ports fitted by an orthopedist. Several months ago, ulcers appeared on his 
legs and feet. These healed only a short, time ago. lie has had varicose 
veins of both legs for years. ... 

Examination. On the right sifk the pulsation of the dorsalis pedis artery 
was slightlv diminished, the posterior tibinl absent, and the popliteal and 
femoral normal. There was slight elevation ischemia and mild dependent 
rubor of the anterior two-thirds of the foot. On the left mdc the pulsation 
of the dorsalis pedis, popliteal, and femoral arteries was normal; the pos- 
terior tibinl was not felt. There was normal color on elevation; slight 
rubor on dependency, less than on the right. Neither log had ulcers or 
gangrenous areas, but. scars of the old ulcers were present on both legs and 
both feet. Both legs were the site of marked varicose veins, in some of which 
were areas of calcification. 

Claudication was induced on the right by exercise. Coincident- with its 
onset the right foot became blanched and the pulsation of its dorsalis pedis 
artery imperceptible. As the cramp subsided the color and the pulsation 
returned. There was no change in the color nr the pulsations of the left 
foot; during exercise it retained the mild erv t hernia found on dependency. 

A few days later, the second, third, and fourth right lumbar sympathetic 
ganglia were blocked with novocainc. During vasodilatation (Chart I), he 
jumped until exhausted, but neither claudication nor color changes ap- 
peared. After a slight rest he was also able to walk up three flights of build- 
ing steps until exhausted, hut had no cramps in his legs. These studies 
indicate that symptoms were probably due to artcriospasm. He refused 
diathermy and vasodilating drugs and has not been heard from since. 

Case 5.— 13. L., a married woman, aged 70, for the past year complained 
of claudication in both legs, especially the left after walking one level block. 
Her feet have felt cold recently. There has been no ulceration or gangrene. 

Examination. Showed the pulsation of both dorsalis pedis arteries 
present but slightly diminished, the left more so than the right. The pos- 
terior tibial arteries were not felt. The popliteal artery was not felt on the 
left; it was barely palpable on the right. Both femoral pulsations were 
normal. There was mild ischemia of the feet on elevation, but no rubor 
on dependency. During clnudication, the feet were found to be cadaveric, 
the foot pulses absent. Normal color returned after 2 minutes’ rest, but 
the pain was not relieved until about 3 minutes later when the foot pulses 
were again palpable. 

There was a normal vasodilatation response (Chart I) on both sides to 
posterior tibial nerve block. Roentgcngrams showed no calcification of 
foot vessels. A few days later, the second, third, and fourth lumbar sym- 
pathetic ganglia of both sides were blocked with novocaine. During the 
vasodilatation, she walked five blocks without pain. As soon ns the vaso- 
dilatation disappeared she could walk only a half block without pain. 

The above studies show that the claudication occurred in extremities 
capable of full vasodilatation and therefore it was primarily of a spastic 
nature. She obtained no relief from 3 weeks of diathermy to the lumbar 
sympatlictics and did not report for 9 months when she complained of 
increased severity of claudication during the past 6 months. She could 
hardly walk at all. Both feet became numb and tingled, these symptoms 
progressively spreading up the calf. She had severe cramps at night. Exam- 
ination showed no vessels palpable below the femorals in both lower extrem- 
ities. The femoral pulses were slightly diminished. There was slight rubor 
of the right toes on dependency, otherwise no other abnormal vascular 
signs. The feet were warm. Vasomotor studies were repeated using pos- 



510 


peael: angiospastic claudication 


terior tibial nerve block as before. Comparison with results of the 1934 
test showed that the digits of the left foot readied a level only from 0.1 to 
0.7° C. below that of 1934, whereas those of the right foot were from 2.9 to 
3.6° C. below the 1934 level. Occlusive indices on the right ranged from 
0.5 to 3.3. Roentgen rays of the feet, which were negative in 1934, showed 
barely perceptible calcification of the dorsalis pedis arteries. There was no 
question but that there was a change for the worse on the right side, and 
that the element of spasm was receding. On August 14, 1936, the right 
second, third, and fourth lumbar sympathetic ganglia were blocked with 
absolute alcohol. She was confined to bed since the injection because of 
severe pain due to the alcohol and entered the hospital September 1, 1936. 
The surface temperature rise following the injection was still present, and 
she had an anhidrosis of the entire right lower extremity and hyphidrosis 
of the left thigh. Since the alcohol injection she had been confined con- 
stantly to bed because of severe pain and is now (October 30, 1936) failing 
rapidly. It was therefore impossible to determine the effect of the alcoholic 
injection in this patient on her claudication. 

Case 6.— A man, aged 80, complained that for the past 8 years he has 
had claudication in the left calf after walking 1 level block. For several 
months he has had attacks of numbness of the left leg. The femoral artery 
was faintly palpable on the left. All other arteries of this extremity were 
not felt to pulsate. On the right the femoral artery pulsation was normal, 
the popliteal was much diminished, and the foot artery pulsations were 
absent. There was no change on elevation, but on dependency rubor was 
slight to the ankle on the right, moderate to the ankle on the left. There 
were marked varicose veins on the right, slight on the left. On exposure 
of the feet to a constant room temperature of 70° for § hour there was a 
blotchy cyanosis of both feet from the ankle to the toes. The toes were 
markedly blanched. Posterior tibial nerve block on the left showed a 
normal vasodilatation level in the fifth toe, and very small occlusion indices 
on the other toes, ranging from 0.5 to 2.1 (Chart I). The arteries of the 
foot did not pulsate during the vasomotor block. Roentgen rays of both 
feet showed no arterial calcification. These studies indicated that arterio- 
spasm was the factor of importance in the production of symptoms. Because 
of myocarditis and arterial hypertension, it was considered unwise to sub- 
ject him to the exercise test. After 10 diathermy treatments to the lumbar 
spine the claudication disappeared. The patient died about 2 weeks later 
of pneumonia complicating a severe carbuncle of the neck. 

This case is one in which a high vasodilatation level was present in all 
toes. Although Roentgen rays failed to show arterial calcification, there is 
a slight degree of arterial insufficiency as shown both in the absence of foot 
pulsations, and the response to nerve block. Arteriosclerotic degeneration 
may produce occlusion without calcification. In any event the ability 
of the arteries, either major or collateral, to dilate is amply shown by the 
response to vasomotor paralysis; the symptom of claudication must there- 
fore be due primarily to arteriospasm. 

Discussion. These cases had in common the symptom of claudica- 
tion. The onset of claudication was associated with diminution of 
arterial pulsations and acute ischemia of the part. Relief was asso- 
ciated with return of the previous color and of palpability of pulses. 
All had normal or nearly normal vasodilatation levels. Roentgen 
rays usually showed no arterial calcification. 

In 1932, Morton and Scott 4 reported 8 cases of claudication 
associated with normal or nearly normal vasodilatation levels; 
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5 were in eases of thronibo-nngiitis obliterans; 1 bad no evidence 
of organic arterial disease; 1 had definite evidence of arterial 
disease without evidence of calcification by Roentgen ray; and the 
last had definitely calcified foot and leg arteries with undoubted 
signs of occlusive arterial disease. No mention was made of the 
behavior of the foot pulses or the occurrence of color changes of the 
feet coincident with claudication or immediately after the cessation 
of claudication. 

In none of the cases reported herein, was there evidence of 
thrombo-angiitis obliterans. Some cases showed evidence of organic 
arterial disease. Angiospastic claudication may occur in patients 
who have no organic arterial disease, and it may also occur as a 
symptom of early organic arterial disease. My Case 5 is a case in 
point. 

The following data were obtained from the analysis of the 0 


eases reported herein (Table 1). Their average age was 03.3 years. 
There were 3 males, 3 females. Tobacco was not used by 4 patients, 


moderately used by 2. The average duration of symptoms was 27 


months; only 2 had symptoms for over a year. Moderate elevation 
ischemia was noted in both extremities in 3 cases, in one extremity 
in 2 cases; it was absent in only J case. Mild rubor was present in 
4 cases; in all but 1 it was bilateral. There was a history of ulcera- 
tion in 1 (A. L.); in this case, varicose veins may have been the 
prime factor. No case had gangrene, past or present. The dorsalis 
pedis arteries were palpable in o cases, in 1 (A. L.) only after nerve 
block. The posterior tibial arteries were palpable in 3 cases; 1 uni- 
laterally, 1 bilaterally, and 1 (A. L.) only during vasoconstrictor 
paralysis. There was no constant relationship between the side of 
more pronounced symptoms and the palpability of vessels. Vari- 
cose veins were present in 3 cases. Roentgen rays of the feet were 
taken in 4 cases; in 3 there was no visible calcification; in 1 (C. S.) 
there was mild calcification probably of little significance. Lumbar 
sympathetic novocaine block was done on 3 cases; in each of these 
the symptoms were relieved during the block. One case (B. B.) 
was relieved during posterior tibial nerve block. 

In analyzing the significance of arterial pulsations, one should 
remember that there is a variation which is within normal limits. 


In my experience the presence and strength of the pulsation of the 
dorsalis pedis artery is the most reliable. The posterior tibial artery 
is the most variable, and its diminution or absence is not so signifi- 
cant as that of the dorsalis pedis artery. The popliteal artery is 
often difficult to feel, but its presence is more constant in normal 
extremities than the posterior tibial. 

Treatment. Treatment should at first be conservative. Two of 


my causes obtained relief from diathermy to the lumbar region. 
Vasodilating drugs should be tried. Tobacco should be eliminated. 
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The extremities should he kept warm constantly. If conservative 
measures fail and the symptoms are incapacitating:, the lumbar 
sympathetic ganglia should he blocked with novocaine for diagnostic 
purposes. If this brings relief, lumbar ganglioneetomv is advised. 
Vasomotor studies should he done every 3 months. Roentgen rays 
of foot vessels should he taken every 0 months. If the vasodilatation 
level recedes, lumbar ganglioneetomv should be done to promote 
collateral circulation and to prevent as far as possible the occurrence 
of organic arterial insufficiency. Alcoholic injection of the lumbar 
sympathetic^ may be used in place of ganglioneetomv in patients 
who are poor risks for surgery, but often tlu* disability resulting 
from alcohol injection is much greater than that resulting from 
surgery. 

Summary. 1. Six eases are reported in which the symptom of 
claudication was shown to he due to nrtcriospasm. 

2. The onset of claudication is associated with acute ischemia 
of the foot and diminution or absence of foot pulsations; relief is 
associated with return of normal color and palpability of foot 
arteries. 

3. All eases have normal or nearly normal vasodilatation responses 
to properly controlled vasomotor paralysis. In 1 ease previously 
imperceptible foot pulses became palpable during vasomotor paraly- 
sis. Evidence indicates that the collateral circulation may be under 
vasomotor influence to the point of allowing normal vasodilatation. 

4. Roentgen rays of the feet were taken in 4 eases. In 3 they 
showed no calcification of vessels; in 1 there was slight calcification 
of little significance. 

5. Treatment should be conservative. If this fails, the response 
to diagnostic novocaine block will determine the advisability of 
lumbar ganglionectomy. The latter procedure should be advised 
in good risks which are incapacitated by the symptoms and which 
are relieved by diagnostic block. If vasomotor studies show receding 
of the vasodilatation level, lumbar ganglionectomy should be done. 
Poor surgical risks may be treated by alcohol injection of the lumbar 
sympathetic chain. 

0. The term “Angiospastic Claudication” is descriptive of the 
syndrome and distinguishes it from the claudication of occlusive 
arterial disease. 
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CHANGES IN THE ELECTROCARDIOGRAM AS CRITERIA OF 
INDIVIDUAL CONSTITUTION DERIVED FROM ITS 
PHYSIOLOGICAL PANEL. 

By George Draper, M.D., Howard G. Bruenn, M.D., 

AND 

C. Wesley Dupertuis, Ph.D., 

NEW YORK CITY. 

(From the Presbyterian Hospital and College of Physicians and Surgeons, Columbia 

University.) 

Our earlier published studies of the human organism as a whole 
dealt chiefly with morphology; and it has been our experience that 
within limits persons afflicted with the same illness exhibit in 
common a characteristic morphology. In other words, the nature 
of the anatomic panel may often indicate a relationship between 
total personality and disease. We have long considered whether 
correlations may likewise exist between disease proclivity and char- 
acters within the physiologic panel. It seemed possible that certain 
physiologic techniques which have rendered dependable evidence of 
pathologic function might also illuminate normal individual differ- 
ences in the special qualities of separate organs. For surely we must 
assume that it is the mutual cooperation of these organs which pro- 
claim at once the 'unity and personal identity of each individual. 

Observations bearing on this concept are not new in medicine. 
Thus, for example, Laignel-Levastine and Maingot 6 described 
various forms of diaphragmatic motion, as seen by fluoroscope, 
which showed high correlation with the nature of the whole man 
and his special disease potential. Speaking of diaphragmatic move- 
ments they state: “ There exists an internal physiognomy which 
from the standpoint of individuality surpasses the external. Exter- 
nal gestures are consciously appreciated and controlled ; the sponta- 
neous movement of the diaphragm is subconscious.” According to 
Nielsen and Roth, 6 spirograms can be used to identify at least nine 
different types of persons. Many of these spirogram patterns are 
hereditary and indicate certain predispositions in the person. 

Cardiologists have known that the form of the electrocardio- 
graphic curve, and the time relationship of its component parts, 
correlates with age. Furthermore, Cohn and Swift 2 state that 
the general form of the electrocardiogram is relatively constant in 
normal persons over long periods of time. In his'Nobel prize oration, 
also, Einthoven, 4 showed that if there had been no change in the 
heart’s condition during long periods of months, or even years, the 
electrocardiographic records were practically identical. He illustrated 
this by two records taken 31 years apart from a patient who had an 
unchanging lesion for that whole period of time (Fig. 1). Cohn 2 
has kindly supplied us with the records shown in Figures 2 and 3. 
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In the records of 1933, 193G and 1937 the 3 leads were synchron- 
ously recorded by the use of 3 galvanometers. Apparently the 
recorded voltage is in every case slightly lower by this technique 
than when each lead is taken separately as in the earlier electro- 
cardiograms. In each case the adherence in the later record to the 
individual’s initial pattern is clear. Only in the T wave, which is 
perhaps the most labile component in the whole complex do striking 
variations appear. In Figure 2 (Case 3) a difference in the relative 
positions of the Q and S waves also appears. Whether it can be 
said that an electrocardiogram is unique for each person, or perhaps 
for a type of human being, is a question. At least there is at present 
little information available on the point. 



Fio. 1. — Einthovcn's comparison of capillary electrometric -curve taken IS!)} 
(Lead I), and Ekg (Lend I) of same case taken 31 years later, in 1925. 


Method. In order to test the possibility that the electrocardiographic 
record might provide a criterion of constitution from theiphysiologic panel, 
two groups of invalids, peptic ulcer and gall bladder, all having normal 
electrocardiograms were studied. 

For control observations on age variation of the P-R and Q-T intervals, 
as well as pulse rate, the electrocardiograms of 578 individuals with normal 
records, selected from the general hospital population both male and 
female, were used. These were divided into (5 age decades, from 10 to 69 
(Table 1). All calculations in the tables are for convenience expressed in 
terms of the actual value times 100. For the comparative study of ulcer 
and gall-bladder patients only males are being reported upon at present. 

In the ulcer series there are 107 persons divided into 4 age decades, ^from 
20 to 59 years. The decade groups though small are nevertheless suffi- 
ciently large for statistical validity. In the gall-bladder series there are 
only 35 males in all. 

The P-R Interval. It is apparent from Figure 4 that among 
hospital males with normal electrocardiograms there is a gradual 
lengthening of the P-R interval up to and including the sixth 
decade. In .the seventh decade there is a shortening again, but 
barely of statistical significance. The female curve follows almost 
the same line until the sixth decade. At this time, unlike the 
males, the P-R interval becomes shorter so that as between males 
and females in the sixth decade there is a significant difference* 

* A difference between two compared means is significant when that difference is 
three or more times its probable error. 
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in the mean length of the P-R interval (Table 2). In the seventh 
decade the female curve rises again well above that of the males 
though not significantly. 

The behavior of the P-R interval in the ulcer people is striking. 
Thus in the third decade the difference between the ulcer group 


Table 1. —Comparison of P-R Intervals of Hospital Male and Female Age 


Groups and Ulcer and Gall-bladder 
A ge No. of 

Age Groups. 



Group. 

Male . 

in years. 

cases. 

Range. 

Mean and P E.* 
(hundredths of seconds) 

S D* and P E. 

V* and P E. 

Hosp. 

10-19 

40 

12-19 

14.78 ± 0.17 

1.56 ± 0.12 

10.55 

± 0.80 

Hosp. 

20-29 

35 

12-19 

15.29 ± 0.22 

1.89 ± 0.15 

12.36 

± 1.00 

Hosp. 

30-39 

43 

13-20 

15.58 ± 0.14 

1.40 ± 0.10 

8.98 

± 0.65 

Hosp. 

40—19 

40 

12-20 

15.95 ± 0.18 

1.67 ± 0.13 

10.47 

± 0.79 

Hosp. 

50-59 

51 

12-19 

16.33 ± 0.14 

1.48 ± 0.10 

9.06 

± 0.60 

Hosp. 

60-09 

54 

12-19 

15.70 ± 0.16 

1.69 ± 0.11 

10.76 

* 0.70 

Total male . 


263 

12-20 

‘15.65 ± 0.07 

1.69 ± 0.05 

10.80 

± 0.32 

Ulcer . . . 

20-29 

20 

13-20 

17.00 ± 0.30 

2.02 ± 0.22 

11.88 

± 1.27 

Ulcer 

30-39 

44 

13-22 

17.14 ± 0.21 

2.10 ± 0.15 

12.25 

=*= 0.88 

Ulcer 

40-49 

23 

13-18 

16.04 ± 0.17 

1.20 ± 0.12 

7.48 

± 0.74 

Ulcer . . . 

50-59 

20 

13-19 

16.45 ± 0.25 

1 .66 ± 0.18 

10.09 

± 1.08 

Total ulcer . 


107 

13-22 

16.75 ± 0.12 

1.90 ± 0.09 

11.34 

±0.52 

Total gall blad- 

der 

30-59 

35 

13-20 

15.66 ± 0.19 

1.70 ± 0.14 

10.86 

± 0.88 

Female. 

Hosp. 

10-19 

59 

12-19 

14.70 ± 0.13 

1.49 ± 0.09 

10.14 

* 0.63 

Hosp. 

20-29 

00 

. 12-19 

15.02 ± 0.14 

1.04 ± 0.10 

10.92 

±0.07 

Hosp. 

30-39 

54 

12-20 

15.94 ± 0.18 

1.93 ± 0.12 

12.11 

± 0.79 

Hosp. 

40-49 

56 

12-19 

15.68 ± 0.17 

1.85 * 0.12 

11.80 

± 0.75 

Hosp. 

50-59 

49 

12-20 

15.57 ± 0.18 

1.87 * 0.13 

12.01 

± 0.82 

Hosp. 

60-09 

37 

12-19 

16.24 ± 0.19 

1.73 ± 0.14 

10.65 

± 0.84 

Total female . 

* P E = Probable error 

315 
SD = 

12-20 15.46 ± 0.07 1.83 ±0.05 

Standard deviation; V = Variation. 

CO 

± 0.32 


Table 2. — Differences of Means of Male and Female Subgroups With Value 
in Terms of the Probable Error. 

Female* 

Male 


Subgroup. Difference. X P E. 

P-R Interval. 

Age 10-19 -0.08 -0.38 

Age 20-29 -0.27 -1.04 

Age 30-39 +0.3G + 1.5G 

Age 40-49 -0.27 -1.07 

Age 50-59 -0.7G -3.30 (Significant) 

Age 60-G9 -f0.54 +2.1G 

Total -0.19 -1.90 


Q-T Interval. 
Age 10-19 . 

Age 20-29 . 

Age 30-39 . 

Age 40-49 
Age 50-59 
Age GO-G9 . 
Total . 


-0.33 

-0.3G 

-0.49 

-0.2G 

-0.92 

-0.58 

-0.G6 


-1.06 
-0.90 
-1.40 
-0.72 
-2.70 
— 1.45 

—4.12 (Significant) 


Pulse Rate. 

Age 10-19 4-5.90 

Age 20-29 +5.95 

Age 30-39 +4.80 

Age 40-49 +3.10 

Age 50-59 . +5.90 

Age 00-G9 +0.G0 

Total +4.45 


* In this and other 
that below. 


(Significant) 
(Significant) 

(Significant) 
(Significant) 

similarly expressed fractions the group above the line i* compared nith 


+4.01 

+3.G3 

+2.80 

+2.15 

+3.G2 

+0.34 

+G.G4 




I 



r, (J .2. — Electrocardiograms of 3 subjects, showing constant pattern similarity o\cr 

9 to 1C years. 



4 o 

Fig. 3. — Electrocardiograms of 2 patients showing constant pattern similarity over 

8 and 12 years. 
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menu ami control group mean is .significant to the t'Xlenl f)f being 
4.62 times its probable error. In the fourth decade this figure rises 
to t >.'21 times the probable error (Fig. -1 and 'Fable 3). But here a 

Turn: S. --nu rrn» so * or Mr or Hom-itu. t.M> 1 ‘i.cnu M \t.i;s in thk. Y.\ molts 

Aor. Cotm r« With Yam r is- Tr.itM** or Tin: Pnon.uu.K Ewtou. 

t ’ lror 

Hospital 


Arf pt«i , i|>. 

l)l(Ti Tt lire. 

x a n. 


}'~V. It.’r-iil. 

Afr ”0-1'“ . 

4 1 7! 

+4.02 

(Picmfirant} 

Ar- ao-ao . . 

4 1..00 

4 0.21 

(SiKtiificnnt) 

A r* 1 -50-1“ . . 

•* n (to 

+0.30 


Af' 

+0 12 

+ 0.-11 


To'nl . 

4 0.01 

+ 0.00 

(PiRiiifirant) 

O-T Jr.tr-™:. 

Ar-’ 2“ -2“ . . 

. . 4 2 30 

+4.14 

(SiRiiifioant) 

Ar*' 30-3“ 

. . . -0.81 

+ 2.31 


Ar> 40-1“ 

. . 4 0 10 

•M.01 


Apr 

. . . . 4 1 l>“ 

+3.00 

(Sicnificant) 

Tot.nl .... 

. +1.03 

+ 4.48 

(Sittnifirant) 

I'ubr Ur/r 

Ar- 20 - 2*1 

. . . ~S 30 

-4.0.* 

(Siftmfirnnt) 

Apr- 30-3“ . 

-0 1.1 

-3. .03 

(PiKiiificnnt) 

Af- 40-1“ 

+ 0 .'>0 

+0.2.0 

Af- 30-.V.I 

-11.80 

-0.50 

(PiRmfirnnt) 

Total . 

. -.o s;> 

-5. OS 

(Siftmficnnt) 

sharp change occurs, 

, and in the fiftli and 

sixth decades 

ove find 

that the P-R interv 

al of the ulcer people 

returns to the 

: average 


determined in hospital series. 

Because the number of males with gall-bladder disease is too 
small to divide into decade groups, they have been massed. The 
mean P-R interval for this series which comprises three decades 
is 15.06. This figure agrees statistically with that for the hospital 
controls. It appears therefore that ulcer people, especially during 
the two decades when the onset of the disease is most frequent 
tend to have significantly long P-R intervals, whereas the gall- 
bladder people do not. 

So far as rate is concerned the well-established fact that females 
in general have faster pulse rates than males is clearly shown in 
the curves for the hospital controls (Fig. 4). It is interesting that 
both ulcer and gall-bladder people have pulse rates slower than 
those of the hospital series. Almost the slowest rates in both groups 
are found in the youngest age decades. In this connection it is 
worthy of note that sinus arrhythmia is definitely more common 
in the third and fourth decade ulcer people than in the same age 
groups of the hospital control series. One other point of interest 
concerning pulse rate is the extremely low count in the 50-59 year 
old ulcer males (Fig. 4 and Table 4). 

The Q-T Interval. The Q-T interval (Fig. 4 and Table 5) shows 
a more or less regular lengthening of the period in both sexes through 
the six decades from 10 to 69 years. Among the controls the dif- 
ference between the Q-T mean value in the second decade and the 
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Table 4. — Comparison op Pulse Rate of Hospital Male and Female Age 
Groups, also of Ulcer and Gall-bladder Age Groups. 


Groups. 

. Age 
in years. 

No. of 
cases. 

Range. 

Mean and P E. 

S D and P E. 

V and P E. 

Male. 

Hosp. 

10-19 

40 

50-100 

80.10 ± 1.02 

9.60 ± 0.72 

11.98 ± 0.90 

Hosp. 

20-29 

35 

55- 95 

75.30 ± 1.28 

11.20 ± 0.90 

14.87 ± 1.20 

Hosp. 

30-39 

43 

50-100 

78.05 ± 1.37 

13.30 ± 0.97 

17.04 ± 1.24 

Hosp. ' 

40-49 

40 

55-100 

75.40 ± 1.07 

10.00 ± 0.75 

13.26 ±1.00 

Hosp. 

50-59 

51 

50-100 

77.30 ± 1.27 

13.45 ± 0.90 

17.40 ± 1.16 

Hosp. 

00-69 

54 

50-105 

78.00 ± 1.30 

14.20 ± 0.92 

18.20 ± 1.18 

Total male 


263 

50-105 

77.45 ± 0.52 

12.40 ± 0.30 

16.01 ± 0.47 

Ulcer . 

20-29 

20 

45- 86 

67.00 ±1.60 

10.60 ± 1.13 

15.82 ±1.69 

Ulcer . 

30-39 

44 

55-100 

71.90 ± 1.07 

10.50 ± 0.75 

14.60 ± 1,05 

Ulcer . 

40-49 

23 

59-100 

75.90 ± 1.68 

11.95 ± 1.18 

15.74 ± 1.56 

Ulcer » 

50-59 

20 

42- 84 

65.50 ± 1.28 

8.50 ± 0.91 

12.98 ± 1.38 

Total ulcer 

.. 

107 

42-100 

70.75 ± 0.72 

11.10 ± 0.51 

15.69 ± 0.72 

Total gall 

bladder . 


35 

50- 90 

71.55 ± 1.25 

11.00 ± 0.89 

15.37 ± 1.24 

Female. 

Hosp. 

10-19 

59 

50-110 

86.00 ± 1.06 

12.05 ± 0.75 

14.01 ±0.87 

Hosp. 

20-29 

00 

54-100 

81.25 ± 1.02 

11.75 ± 0.72 

14.46 ± 0.89 

Hosp. 

30-39 

54 

55-100 

82.85 ± 1.02 

11.15 ± 0.72 

13.46 ± 0.87 

Hosp. 

40-49 

56 

50-100 

78.50 ± 0.96 

10.70 ± 0.68 

13.63 ± 0.87 

Hosp. 

50-59 

49 

60-100 

83.20 ± 1.03 

10.70 ± 0.73 

12.86 ± 0.88 

Hosp. . , 

60-69 

37 

55-105 

78.60 ±1.10 

10.50 ± 0.82 

13.36 ± 1.05 

Total female 


315 

50-110 

81.90 ± 0.44 

11.55 ± 0.31 

14.12 ± 0.38 


Table 5.— Comparison of Means of Q-T Interval of Hospital Male and 
Female Age Groups, also of Ulcer and Gall-bladder Age Groups. 


Group. 

Age 

in years. 

No. of 
cases. 

Range. 

Mean and P E. 

S D and P E. 

V and P E. 

Male. 

Hosp. . . . 

10-19 

40 

28-39 

33.75 ± 0.22 

2.06 ± 0.16 

6.10 ± 0.46 

Hosp. . . . 

20-29 

35 

30-40 

34.54 ± 0.31 

2.69 ± 0.22 

7.79 ± 0.63 

Hosp. . . . 

30-39 

43 

30-42 

34.21 ± 0.25 

2.41 ± 0.18 

7.04 ± 0.51 

Hosp. . . . 

40—49 

40 

30-45 

35.15 ± 0.28 

2.63 ± 0.20 

7.48 ± 0.56 

Hosp. 

50-59 

51 

29—42 

35.41 ± 0.27 

2.86 ± 0.19 

8.08 ± 0.54 

Hosp. 

00-69 

54 

31-47 

36.15 ± 0.30 

3.30 ± 0.21 • 

9.13 ± 0.59 

Total male 


263 

28-47 

. 34.90 ± 0.12 

2.85 ±0.08 

8.15 ± 0.24 

Ulcer .... 

20-29 

20 

32-44 

36.90 ± 0.48 

3.19 ± 0.34 

8.64 ± 0.92 

Ulcer .... 

30-39 

44 

29—40 

35.02 ± 0.23 

2.24 ± 0.16 

6.40 ± 0.40 

Ulcer 

40-49 

23 

31-40 

35.61 ± 0,34 

2.46 ± 0.24 

6.91 ± 0.69 

Ulcer .... 

50-59 

20 

32-41 

37.10 ± 0.38 

2.49 ± 0.26 

6.71 ± 0.72 

Total ulcer 


107 

29—44 

35.89 ± 0.18 

2.69 ± 0.12 

7.50 ± 0.34 

Total gall blad- 

der . 


35 

32-44 

38.17 ± 0.32 

2.79 ± 0.22 

7.31 ± 0.59 

Female. 

Hosp. . . . 

10-19 

59 

28-44 

33.42 ± 0.22 

2.50 ± 0.16 

7.48 ± 0.46 

Hosp. . ... 

20-29 

60 

29-41 

34.18 ± 0.25 

2.88 ± 0.18 

8.42 ± 0.52 

Hosp. . . . 

30-39 

54 

29—40 

33.72 ± 0.24 

2.67 ± 0.17 

7.92 ± 0.51 

Hosp. 

40-49 

56 

28-42 

34,89 ± 0.22 

2.40 ± 0.15 

6.88 ± 0.44 

Hosp. . . 

50-59 

49 

31-39 

34.49 ± 0.21 

2.14 ± 0.14 

6.20 ± 0.42 

Hosp. . . . 

60-69 

37 

28-39 

35.57 ± 0.26 

2.39 ± 0.19 

6.72 ± 0.53 

Total female . 

. , 

315 

28-44 

34.30 ± 0.10 

2.62 ± 0.07 

7.64 ± 0.20 


average for the whole age span is significant. This is also true of 
the seventh decade (Table 6). Among the ulcer people those in 
the third decade show a significant lengthening of the Q-T interval. 
But this is not so in the 30-39 age group. In this connection it 
will be observed that at this age period there is no parallel change 
in the P-R value which remains high (Fig. 4 and Table 3). 

Among gall-bladder people, however, an extremely long Q-T 
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Fig. 4. — The P-R and Q-T interval nnd the pulse rate moans of normal (male 
and female) and of nicer and gall-bladder males electrocardiograms showing changes 
through six decades. Note: The short horizontal sample key lines at the left of the 
graphs indicate the means of each total Ferics. $ 

Table O.—DirrEnENCKs or Q-T Intervals or Hospital Control Subgroups 
With Value in Terms or the Probable Error. 


Subgroup. 

Mole. 
Ago 10-10 
Ago 20-20 
Age 30-39 
Ago 40-49 
Ago 50-59 
Age 00-09 

Female. 
Age 10-19 
Age 20-29 
Age 30-39 
Ago 40—49 
Age 50-50 
Age 60-09 


Subgroup 
Total Scries 


Difference. 

XPE. 


-1.21 

-4.03 

(Significant) 

—0.42 

-1.31 

-0.75 

-2.59 


+ 0,19 

+0,03 


+0.45 

, +1.G7 


+ 1.10 

+4.58 

(Significant) 

-0.88 

-3.82 

(Significant) 

-0.12 

-0.52 

-0.58 

-2.42 


+ 0.59 

+2.40 


+0.19 

' +0.76 


+ 1.27 

+4.38 

(Significant) 
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interval is the striking characteristic. The mean of this measure- 
ment for the whole group of 35 individuals spanning third, fourth 
and fifth decades is 0.382 sec. The difference between this figure 
and the mean for the same age groups of the hospital control series 
is 9 times its probable error (Fig. 4, Table 7). This is a high degree 
of significance and can in no way be attributed to chance. 

Table 7. — Diffebences of Means of Gall-bladder Males and Hospital Males 
With Value in Terms of the Probable Error. 

Gall-bladder Males, Age 30-59 
Hospital Males, Age 30-59 

Difference. X P E. 


P-R interval —0.32 —1.52 

Q-T interval +3.22 +9.20 (Significant) 

Pulse rate —5.39 —3.74 (Significant) 


ULCER 



GALL BLADDER 

Fig. 5. — Comparison of complex forms (Lead II) from ulcer and gall-bladder 

people. 


Aside from the measurable parts of the electrocardiograms, it is 
possible we believe to recognize differences of contour between those 
from ulcer and those from gall-bladder subjects. In general, the 
form of the curve from ulcer people is steeper, more abrupt; whereas 
the waves in those from gall-bladder people give the impression of 
being smoother and more rolling in character (Fig. 5). The descend- 
ing limb of the T waves perhaps best emphasizes this point. In the 
ulcer group the descent is very steep; in the gall-bladder subjects 
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its downward slant is more gradual. In this respect the 7-wave 
form of the latter group suggests that seen in records from persons 
afflicted with hyperthyroidism.” 


T.uu.r. S. — Dirrr.nr.Nrrs «>r /'-/? Interval* or Hospital Oontkoi, Stimmoers 
asp Totai. Series. With Vai.vj: is Term* or the Prohahle Error. 


Subgroup 
Total Scrip* 


Subgroup. 



Difference. 

X P u. 


Mc.lt. 

Arc 10-19 



. -0.S7 

. —1.83 

(Significant) 

Arc 20-20 . 



. -0.30 

-1 .SO 


Ac- 30-39 . 



. -0.07 

-0.-11 


Ape *10— *'» . 



. +0.30 

-f* 1 .0# 
+4.25 

(Significant) 

Ape . 70-59 . 



. -LO.CS 

Ape G0-G9 . 



. + 0.0.7 

+ 0.31 


Fenalr . 

A pc 10-19 . 



. -0.70 

— •1 .73 

(.Significant) 

Age 20-29 . 



-0.11 

— 2 . OO 


Arc .’10-99 . 



. +0.48 

+ 2. 82 


Arc * 10-19 . 



. +0.22 

+ 1.38 


Age 50-59 . 



. +0.11 

+0.0.7 

(Significant) 

Ape C0-C9 . 



. +0 78 

+ 3.90 


Tahlk 0.— Dirrnur.scr 


* or Pi T.st; H \t»:s or Hohpitai, Control Sumiroups and 


Total Series With Value in Term* or Titr. Puoiiahli: Eiintm. 


Subgroup 

Total Sciieu 


Subgroup. 



Difference. 

X 1’ E. 


Malt. 

Ape 10-19 . . 



. +2.05 

+ 2.01 


Ape 20-29 . . 



. -2.1.3 

-1.52 


Ape 30-39 . . 



. +0.00 

+ 0.47 


Ape -10-19 . . 



. -2.0.7 

-1.5.7 


Ape 30-59 . . 



. -0.1.7 

-0.13 


Ape 00-09 . . 



. +0.5.7 

+0.48 


Female. 

Ape 10-19 . . 




. +4.10 

+ 4.00 

(Sipnificmit) 

Ape 20-2!) . . 



. -0.0.7 

-0.05 

Ape 30-39 . . 



+0.9.7 

+0.90 


Ape 40—19 . . 



. -3.40 

-3.27 

(Significant) 

Ape .70-59 . . 




. +1.30 

+ 1.18 

Ape 00-09 . . 



. -3.30 

-2.58 


e 10.— Means 

or 

Hospital Males 

or Grouped 

Aoes, 20-50 

and 30-50, 


Urdu for Comparison With Ui.cnn and Gall-bladder Malls or Similar 


Grouped Auks. 


Group. 

Ape 

in years. 

No. of 
cures. 

Runpe. 

Menu anil 1’ E. 

S D and 1> E. 

V and I> E. 

P-R Internal. 
Hosp. 

20-59 

109 

12- 20 

15.84 * 0.08 

1.05 =*- 0 . 00 

10.42 u. 0.38 

Hosp. 

30-59 

134 

12- 20 

15.98 u 0.09 

1 .55 u. 0.00 

9.70 * 0.40 

0-T Interval. 

Hosp. 

20-59 

109 

29- 45 

34.80 u. 0.14 

2.70 * 0.10 

7.74 * 0.28 

Hosp. 

30-59 

134 

29- 45 

34.95 =t 0.16 

2.00 a 0.11 

7.01 ± 0.31 

Puhc Rate. 

Hosp. 

20-59 

109 

50-100 

70.00 ± 0.G4 

12.30 dL 0.45 

10.00 * 0.59 

Hosp. 

30-59 

134 

50-100 

70.94 =l 0.73 

12.00 ± 0.52 

10.38 ± 0.07 


_ Comment. The significance of these findings is not clear, espe- 
cially with regard to the prolonged Q-T interval found among gall- 
bladder folk. We shall investigate this point further. So far as 
the marked prolongation of the P-R interval in the ulcer group is 

* Though not specifically referred to in the text, Tables 8, 9 and 10 are published 
in order to present the complete statistical analysis. 
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concerned, we have supposed that like the sinus arrhythmia and 
slow pulse rate it expresses a strong vagus influence. Supporting 
this notion is the recent work of Bruenn,' showing that the pro- 
longed conduction time in acute rheumatic fever is almost wholly 
due to vagus effect. This prolongation, he found, could be abolished 
either by atropine or under the stress of emotional excitement. 

In this connection attention should be called to the highly nervous 
state in which ulcer patients who are bleeding or in great pain enter 
the hospital, and indeed, to the swift energetic responses they make 
to life in general. Pulse rates observed on admission are invariably 
high. Only after the initial storm is over, and when the patient 
is free from pain and his blood and confidence restored, does the 
pulse rate fall to its own constitutional level. • This process requires 
about 3 weeks. 

We desire however to make quite clear that we do not conceive 
of these electrocardiographic findings as expressing a secondary 
effect of the- ulcer. Rather do we regard the slow pulse, sinus 
arrhythmia and prolonged P-R interval as correlates of the ulcer 
and, like it, possibly indicating the peculiar vagotonicity of the 
ulcer subject. And here there seems perhaps to be a paradox. 
For it is well known that ulcer people often show wide palpebral 
fissures, easily sweating palms, rapid heart rate and general ner- 
vousness. We are inclined to believe however that the whole 
autonomic nervous system in people of ulcer constitution is high 
tension and labile, but that there is a special emphasis upon the 
parasympathetic division. Thus when fear, or the need of security 
suddenly impinges upon the consciousness of such a person the whole 
autonomic mechanism goes violently into action. Immediate 
effects of sympathetic stimulation appear— such as widened palpe- 
bral fissure, sweating, rapid pulse. But then there supervenes an 
equally strong and more prolonged vagus activity. This not only 
outlasts the sympathetic effects but may indeed specifically express 
the peculiar constitution of ulcer people. 

There has been increasing support for the notion that the vagus 
nerve has much to do with ulcer production. The literature on the 
subject, which is very extensive, has been recently thoroughly 
digested in Cushing’s 3 monograph. But we are not at the moment 
so much concerned with the final cause of ulcer. Our interest is 
rather in trying to show that as total organisms the peptic ulcer 
susceptible person and the gall-bladder susceptible person are widely 
different from one another. These differences appear both in the 
morphologic and physiologic panels. It is possible to show that in 
each type a high correlation exists between body form, the pattern 
by which cardiac electropotential develops and disease proclivity. 
In addition to these findings, however, it appears that a technique 
which has heretofore been used in the clinic to detect pathologic 
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changes in function may also he employed to demonstrate special 
qualities of constitution. 

Conclusions. A precision method has been used to study a con- 
stitutional character in the physiologic panel. 

There is a high degree of constancy over long periods of time in 
the individual electrocardiographic pattern demonstrated in one or 
both of: (a) an unchanging pathologic state (Einthovcn); and 
{!>) the circumstance of a continually normal heart. 

Significant differences between the electrocardiographic curve 
patterns for ulcer and gall-bladder people appear to exist within 
certain age groups. 

These differences are also significantly distinct from the electro- 
cardiograms of individuals with normal records selected from a 
general hospital population. 
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ACTION OF THE DIAPHRAGM IN COUGH. 
Experimental and Clinical Study on the Human.* 

By Pol N. Coryllos, M.D., 

rnorr.sson or clinical hijuoeiiy, Cornell medical college; director or 

THOItACIC HUROERY, HEA VIEW AN’l) M ETIlOrOLlTAN HOSPITALS, 

NEW YORK CITY 

(From the Department of Surgical Research, Cornell Medical College, New York, 
and the Department of Thoracic Surgery of Sea View nnd Metropolitan 
Hospitals of the City of New York.) 

The action of the diaphragm in cough, sneezing, singing, laughing 
and similar “expiratory phenomena,” has never been clearly 
determined. This problem lias become of more clinical importance 
since phrenieectomy has been applied routinely in the treatment of 
pulmonary tuberculosis. Thus its solution has acquired consider- 
able practical significance. 

Recent experimental and clinical investigations have modified 
the ideas of the clinician on cough. Cough is no longer the trouble- 
some and annoying symptom requiring alleviation, but a phenom- 
enon which plays an important part in the pathogenesis and the 
course of pulmonary diseases and when skillfully directed may be of 

* Read before the Medical Research Society, Cornell Medical College, January 11, 
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great help in their treatment. Bronchial retention and obstruction, 
which thus far have been given insufficient consideration, are now 
known to be the principal factors in the pathogenesis of various 
morbid syndromes of the lung. In atelectasis, postoperative and 
medical pneumonia, abscess of the lung, bronchiectasis and other 
pathologic states, bronchial obstruction plays an important role 
in the production and the course of the disease. In fact, when the 
patency of the bronchi is hampered or suppressed, the part of the 
lung dependent upon the obstructed bronchus is not only function- 
ally suppressed, but also the fate of its parenchyma will depend upon 
the nature and the toxicity of microorganisms which may be 
present in the obstructing agent. While sterile foreign bodies pro- 
duce, as a rule, uncomplicated atelectasis, septic material coming 
from the upper respiratory ways may cause suppurative pneu- 
monitis, gangrene or putrid abscess of the lung. Obstruction of a 
lobar bronchus by viscid and tenacious pneumococcic bronchial 
exudate may cause, according to the virulence of pneumococcus 
present in it, benign pneumococcic atelectasis or toxic pneumonia, 
postoperative or medical. 7aS6<: 

The serious effects of defective bronchial drainage are especially 
appreciated by the surgeon and more particularly by the thoracic 
surgeon. We all have learned to dread this complication in patients 
with pulmonary suppurations. In thoracoplasties for pulmonarv 
tuberculosis or lobectomies for bronchiectasis, bronchial retention 
represents the most important single factor in the pathogenesis of 
all postoperative hemo-respiratory and toxic complications . 76 
Many such patients have been saved from impending asphyxia! 
death by immediate bronchial aspiration and many patients with 
pulmonary tuberculosis or putrid abscesses have died because of 
unrecognized retention in the bronchi of the infected exudate. 
The term “septic bronchial embolism,” coined by Ameuille , 1 
gives an accurate idea of the pathogenesis of these complications. 

Against bronchial retention and obstruction the lung utilizes 
several and powerful means of defense; this organ, like the intestine, 
being especially exposed to infection, requires perfect drainage. Of 
these means of defense, cough is the most important; it is the 
“watch dog” of the lung as Jackson has put it . 12 Its suppression 
paralyzes the whole system of defense, since the full action of the 
ciliary epithelium and of the peristaltic movements of the bronchi 
are greatly handicapped or suppressed. 

Charts of patients with acute or chronic pulmonary infections m 
which temperatures and amounts of sputum are recorded are most 
instructive; when cough is hampered and the amount of expectora- 
tion decreases, temperature rises and toxicity increases. Conversely, 
when cough and expectoration are reestablished, temperature drops 
and the condition rapidly improves . 76 It is well known that a few 
coughing spells usually clear up all symptoms of postoperative 
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atelectasis and have prevented many asphyxias following hemoptysis 
in tnhereulons patients. 

These new conceptions have increased the need of more positive 
knowledge on the action of the diaphragm in cough. Tints far, no 
satisfactory solution of this problem has been presented either by 
physiologists or clinicians. The confusion prevailing in our concept 
on this subject was clearly shown in an editorial comment 3 on dia- 
phragm in cough: “In all acts of expulsion, coughing, sneezing, 
laughing, vomiting and crying the diaphragm adds force to the 
expulsive effort." A reader. Dr. \Y. I). Zoethout, 10 surprised by 
this statement, addressed a letter to the editor asking him if he 
would “kindly explain how the musculature of the diaphragm can 
contribute power to expiratory efforts. " 10 The editor, in his answer, 
reversed his previous statement and wrote: “There is at present no 
evidence that the diaphragm adds power to these processes (cough- 
ing. sneezing, laughing, crying), which are expiratory acts, or that 
it favors the expulsion of air out of the lungs. . . 

Going over the clinical papers related to phrenic interruption in 
the human, we find the same quandary. A number of authors 
believe that paralysis of the diaphragm “ renders expulsion of sputum 
easier,” others that it “decreases expectoration,” and others that 
“it is without any noticeable effect upon cough and expectoration.” 
An excellent analysis of these conflicting opinions was presented by 
Carlson, Ballon, Wilson and Graham. 4 Thus Wall 17 attributed 
the improvement occasionally following phrenieectomy for bron- 
chiectasis to “the greater ease of expectoration which prevents 
stagnation and decomposition of the exudate in the dilated bronchial 
tubes.” Straub believed that expectoration was facilitated after 
phrenieectomy because of “the greater compression exerted upon 
the lungs by the contraction of the abdominal muscles with the 
diaphragm flaccid.” On the contrary, Cooper 0 found that cough 
was decreased in 40% of these eases. Chcrnyk 6 came to the con- 
clusion that the effect of phrenieectomy upon cough and expectora- 
tion in pulmonary tuberculosis was either favorable or unfavorable, 
regardless of whether the lesion was located in the base or the apex. 
The same opinion was expressed by Moore. 1 ' 1 Wilson, 18 in 21 cases 
of pulmonary tuberculosis, found that after phrenieectomy expec- 
toration was easier in 5, more difficult in 3 and remained unchanged 
in 12. Likewise in 18 cases of bronchiectasis, expectoration was 
made easier in 4, more difficult in 3 and remained unchanged in 11. 
Berry, 3 in his paper on the results of phrenieectomy, concluded that 
“in numerous eases paralysis of the diaphragm so hindered cough 
and drainage that the secretions puddled in the lung and extensive 
pneumonia developed.” 

Experimental investigation on animals upon the effects of 
diaphragmatic paralysis on cough has also led to conflicting con- 
clusions. Lemon 13 and Coryllos and Birnbaum 8a have noticed no 
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changes in the respiratory capacity of the dog following phrenicec- 
tomy, unilateral or even bilateral. Fine and Starr, 11 in a recent 
paper, concluded that, in the dog, “paralysis of the diaphragm 
affords neither help nor hindrance to the force of the expiratory 
blast, ... If cough is somewhat less efficient it must be related to 
other factors such as less inspiratory expansion of the lungs with 
consequent decrease in the air available for the expiratory blast.” 

On the contrary, Carlson 4 and his collaborators, have found that 
lipiodol or foreign bodies (birdshot) introduced into the bronchi 
of the dog were eliminated more rapidly from the lung with healthy 
diaphragm than from the lung with paralyzed diaphragm. In one 
of their experiments, lipiodol was emptied from the lung of the side 
of the intact diaphragm within 14 days, whereas it remained 59 
days in the lung with the paralyzed diaphragm; following phrenicec- 
tomy of the intact side, on the same animal, lipiodol was still present 
in both lungs 30 days later, w r hen the animal died. They concluded 
that the elimination of lipiodol and foreign bodies is retarded after 
paralysis of the diaphragm and that at any rate no evidence was 
found to support the contention that cough and expectoration are 
facilitated by interruption of the phrenic nerve. 

This short review of clinical and experimental data shows that 
our present knowledge on the action of the diaphragm in cough and 
expectoration is very limited; we are even in doubt whether there 
is any such action. Because of these discrepancies, we decided to 
investigate further this interesting problem. 

It soon, however, became clear to us that no progress could be 
made without more precise knowledge of the mechanics of cough: 
for if cough really were a purely expiratory phenomenon, the 
diaphragm, being a strictly inspiratory muscle, should not have any 
action upon it. But, is cough an exclusively expiratory act? 
There are in the literature a few statements which were apparently 
made casually without any particular importance attached. Carlson 
et al.* said (loc. cit., p. 575) : “As each cough is usually preceded or 
followed by a deep inspiration and as the diaphragm is an important 
muscle of inspiration it is probable that in a succession of coughs 
the excursion of the diaphragm will in some measure condition the 
efficiency of cough. . .” On the other hand, Archibald and Brown 2 

wrote in their experimental study of cough: “ The contraction of the 
abdominal muscles increases the abdominal pressure which is 
transmitted through the semirigid diaphragm into the thoracic 
cage,” and “while the intercostal muscles tend to elongate the bony 
framework of the thorax and thus decrease its capacity, the accom- 
panying contraction and fixation of the diaphragm further narrow the 

chest cavity. ...” _ . 

These two ideas of “conditioning of cough,” and of possible 
“contraction of the diaphragm during cough” were the starting 
points of this work. They furnished a working hypothesis and 
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aroused doubt ns to the solidity of the conception that cough was a 
strictly expiratory act. In fact, ns our work progressed, we were 
forced to reject this generally accepted opinion. We gradually 
came to formulate a new theory which seems more in agreement with 
clinical and experimental data; and throws, we believe, a new light 
on the relation of diaphragm to cough, 

Mechanics of Cough. Our study was based upon the fact that in 
the presence of a moderate pneumothorax without fluid and with 
normal parietal and visceral pleura;, any changes occurring in the 
intrapulmonary pressures are integrally transmitted to the pleural 
air, since variations of intrapulmonary pressures occurring during 
cough arc due to the changes of the capacity of the thorax. It is 
obvious that they must be registered accurately in the graph 
recorded by a manometer connected with the pleural cavity. 

The great number of patients with pneumothorax and phrenicec- 
tomy treated in our services offered us the opportunity of com- 
parative studies of intrapleural pressures during cough with intact 
and with paralyzed diaphragm on the human. Furthermore, 
patients having bilateral pneumothorax and unilateral paralysis 
of the diaphragm rendered possible the study of the action of the 
diaphragm in cough with and without paralysis of the diaphragm 
on the same patient. Wc arc indebted to our patients for their kind 
cooperation in this investigation. 

Technique. With all usual aseptic precautions, and at the time 
of a refill for pneumothorax, the needle introduced into the pleural 
cavity was connected, by means of an aseptic rubber tube, with a 
recording chloroform manometer. This worked better than the 
water manometer and gave satisfactory excursions for our records. 

This mode of investigation offered a number of marked ad- 
vantages. It not only permitted the recording of fine changes of 
pressures occurring during cough in the human, but it also rendered 
possible the avoidance of errors inherent in experimentation on 
animals, especially the dog. In fact, if animals are studied, they 
should be anesthetized and cough produced by artificial stimulation 
of the larynx. Moreover, the mediastinum of the dog, represented 
by a flimsy membrane readily permeable to gases, cannot be com- 
pared to the thick and more resistant human mediastinum. 
Furthermore, the horizontal position in which the animal should 
remain during the experiment does influence the action of the heavy 
abdominal viscera upon the diaphragm. 

Another point of importance is that in the human, the strength, 
rhythm and frequency of cough can be made to vary at will, thus 
allowing investigation of this phenomenon in all its details. Last 
but not least, this procedure renders possible the study of cough in 
its relations to pathologic conditions of the lung, of the pleura and 
of the chest walls, which is impossible in animals. Study of cough 
in consolidation of the lung, bronchial stenosis or obstruction. 
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fibrotic or atelectatic retraction of the lung, in decreased pulmonary 
expansion due to thickened visceral pleura, in rigid mediastinum, 
in the presence of fluid in the pleural cavity and in reduced mobility 
of the chest walls following thoracoplasty or excessive inflammatory 
thickening of the parietal pleura, are of considerable interest. 

It is not our intention to enter here into these details which will be 
reported later. We shall limit this study to the mechanics of cough 
in cases with normal or almost normal lungs, pleura and chest wall. 

Ow Concept. We regard cough as far from a simple expiratory 
phenomenon. It really is composed of three distinct phases, 
inspiratory, compressive and expulsive, each of which presents 
special mechanical and physiologic characteristics. Cough is 
represented by the integration of these three phases; none of them 
can be omitted when we consider cough, without exposure to mis- 
interpretations and erroneous conclusions. In other words, cough 
should be considered as a whole; it is a reflex phenomenon which can 
be started and stopped voluntarily. However, once started, and 
if not interfered with, it proceeds according to a fixed pattern, just 
as do deglutition, vomiting and defecation. 

Cough is composed of a deep inspiration followed by a strong 
expiration. However, the expiratory act is in reality composed of 
two different phases: one, short, during which the glottis remains 
closed and strong positive pressure is built up in the lungs; the 
second is longer, begins with the opening of the glottis and ends 
with the sustained expulsion of the compressed air. 

Thus cough is composed of three distinct phases: “Inspiratory,” 
“compressive” and “expulsive.” These three phases can be 
likened to the three phases of the deflagration of a gun; the inspira- 
tory to the loading of the gun, the compressive phase to the deflagra- 
tion of powder and production of gases under pressure, and the 
expulsive phase to the ejection of the bullet from the barrel of the 
gun. _ 

This partition of cough into three phases facilitates the study of 
the action of the diaphragm separately in each. 

1. Inspiratory Phase. During the inspiratory phase, the action 
of the diaphragm is evident. It is also obvious that the amount of 
air loaded into the corresponding lung depends upon the condition 
of the diaphragm. When this muscle is paralyzed it cannot con- 
tract and therefore the vertical diameter of the chest is not increased. 
Hence, the capacity of the hemithorax corresponding to the 
paralyzed diaphragm increases less than that of the other side. 
Furthermore, as after phrenicectomy the diaphragm loses its tonus 
and elasticity and is changed to a flimsy membrane, it is. drawn 
upward during inspiratory increase of the intrapleural negative 
pressure. It should be noted, however, that because of the normal 
contraction of the healthy diaphragm the inspiratory negative 
pressure is greater in the healthy side; therefore the mediastinum 
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is displaced towards this side and thus the difference between the 
pressures of the two heinithoraoos tends to decrease. Nevertheless, 
complete equilibrium can he reached only in animals with an 
extremely mobile mediastinum, such as the flop:. Therefore with 
the hemiparalyzed diaphragm of man the amount of air is smaller 
and the expiratory blast of air during the third phase less strong. 

Much more than by hcmiparalysis is the inspiratory phase of 
cough influenced by any cause which impairs the ability of the 
lung to expand; bronchial obstruction of any kind, the presence of 
large amounts of fluid in the pleural cavity, thickening of the parietal 
and visceral pleurie or immobilization of the chest wall to expand 
(chronic empyema, thoracoplasty)— all these diminish considerably 
the efficiency of this phase of cough. 

2. Compressive Phase. During the second or compressive phase 
the action of the diaphragm is of the greatest interest. In fact, high 
positive pressures cannot be built up in the chest unless its walls 
have acquired a rigidity proportionate to these pressures. Therefore, 
the rigidity must he considerable since the positive pressures reach 
SO and even 100 mm. Ilg. 

Let us follow this phase closely. Under the action of the expira- 
tory muscles, the most important of which arc the abdominal 
muscles, the ribs and sternum are drawn downwards causing a 
marked reduction of the capacity of the chest and pressure upon the 
air which is entrapped into the lung by the closure of the glottis. 
It should always be remembered that positive pressures in the chest 
are due to the centripetal compression exerted upon the inflated 
lungs by the retracting chest walls and the compressed abdominal 
viscera. 

It is easy to understand the mechanism by which the rigidity of 
the thoracic walls is insured. The bony skeleton of its walls, comple- 
mented by the contracting intercostal muscles, can easily transform 
the thorax into a rigid cage. But there are the upper and the lower 
openings of the chest. The superior opening is small and the apical 
pleurae which obturate it superiorly are solidly reinforced by numer- 
ous fibrotic bands; in the center we find an extrapleural space 
occupied by the organs passing from the neck into the chest. 

It is more difficult to understand the mechanism by which the 
soft and easily yielding diaphragm, representing the bottom of the 
thoracic cage, acquires the considerable rigidity necessary to resist 
such enormous positive pressures as 80 to 100 mm. Ilg, or even more. 
Three hypotheses are possible. 

A. That the propulsion of the abdominal viscera upwards under 
the action of the contracting abdominal muscles is checked by the 
tonus and the elasticity of the diaphragm. But this cannot be 
true, because then the diaphragm should be strained to its breaking 
point and should not rise further into the chest in each successive 
cough movement. 
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B. The push of the abdominal viscera comes to an equilibrium 
with the increased intrathoracic pressure. Thus the subsequent v 
rising of the diaphragm with each cough could be explained by the 
decreased intrathoracic pressure following each short opening of the 
glottis. But if this were so, why does the paralyzed diaphragm rise 
into the chest far above the healthy one; moreover why, at each 
opening of the glottis, does it jump much higher than the non- 
paralyzed one? In fact, when we follow in the fluoroscope the 
movements of the diaphragm of a patient with the diaphragm 



Graph 1. — Patient T. G., aged 23, female, pulmonary tuberculosis. Pneumo- 
thorax. Diaphragms intact. Graphs of two cough movements without inspiratory 
interruption, inspiration downstroke. 


paralyzed on one side, while the patient is instructed to make short 
successive coughs without inspiratory movement between them, 
we see very clearly that the healthy diaphragm rises a little more 
with each cough, whereas the paralyzed diaphragm “jumps” high 
and falls again. We must admit, therefore, that something holds 
down the viscera during the opening of the glottis and that this 
cannot be the tonus alone of the diaphragm. The unquestionable 
conclusion is that the diaphragm does contract during the com- 
pressive phase of cough. 

C. The third hypothesis is that the diaphragm contracts during 
the compressive and the expulsive phases of cough. Thus the 
diaphragm checks the rise of the viscera into the chest and renders 
rigid the bottom of the thoracic cavity. It will be shown that this 
concept offers an easy explanation of other puzzling questions con- 
cerning the expulsive phase of cough. 
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These differences in the movements of the healthy and paralyzed 
diaphragms are clearly shown in our graphs. We give here two of 
them. These graphs were obtained by a recording chloroform 
manometer connected by a rubber tube to the usual pneumothorax 
needle introduced into pleural cavities with healthy (Graph 1) 
and with paralyzed diaphragm (Graph 2). 

Following are clinical notes of the 2 patients who furnished these 
graphs and who were selected as nearly similar as possible. 



Graph 2.— Patient F. L., nged 22, fcmnlc. Pulmonnry tuberculosis. Right, 
pneumothorax find previous avulsion of the right phrenic nerve. Right diaphragm 
pnralyzed, inspiration downstrokc. 

Case 1.— T. G., aged 23, female, Puerto Rican; bilateral pulmonary 
tuberculosis; had had bilateral pneumothorax, completed by bilateral 
pneumonolysis. Both upper lobes were selectively collapsed while the lower 
lobes of both lungs were allowed to reexpand. The vital capacity was 
1200 cc. The phrenic nerves were intact and the function of the diaphragm 
was normal. 

Case 2.— F. L., aged 22, white, had a pneumothorax in one side. A 
complete avulsion of the phrenic nerve (30 cm.) had been performed previ- 
ously. Pneumonolysis was performed for section of apical adhesions which 
had opposed a selective collapse of the apex. Actually the upper lobe was 
selectively collapsed while the lower lobe was allowed to reexpand. Vital 
capacity, 1400 cc. 

Since all other conditions in these patients were identical, it seems reason- 
able to assume that all differences shown in' the two records should be 
ascribed to the paralysis of the diaphragm. 

These patients were instructed to cough twice in succession with- 
out inspiratory interruption, so that each graph would represent 
two movements of cough without intervening inspiration. 
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For reasons developed previously, it can be accepted that the 
changes in pressures in the pleura faithfully translate corresponding 
changes of pressures in the lung, so that in the last analysis it 
makes no difference whether the graphs were taken from the pleura 
or directly from the lung— the latter being impossible in the human. 
A study of the two graphs shows that they differ in all three phases 
but more especially in the compressive and expulsive ones. 

In Graph 1, the inspiratory phase ( era ') is represented by a clean- 
cut downstroke, about three times longer than the down stroke of 
the normal quiet inspiration. It is accomplished in two movements 
(< aa ') ; it is possible that the first downstroke is due to the expansion 
of the chest and the second to the contraction of the healthy dia- 
phragm of the other side, causing as was said above, displacement of 
the mediastinum towards the healthy side. Moreover it has been 
repeatedly, although not constantly, noted that the inspiratory 
movement preceding cough starts a trifle earlier in the thorax with 
paralyzed diaphragm than on the healthy side. 

The upstroke a'bc presents the compressive phase of two succes- 
sive cough movements a'b in the first and Cc in the second. C marks 
(Graph 1) the short period between the two coughs during which 
the glottis was opened. It is clearly shown that this short and 
partial release of pressure affects very little the intrapleural and 
intrapulmonary pressures on the side with healthy diaphragm. 

In Graph 2 we find that the two cough movements a'b and b'c 
are separated by a downstroke bb'\ this indicates either that during 
the short opening of the glottis a more marked drop of pressure 
occurred on this side Or that the push of the viscera upwards at the 
end of the first cough was not checked as in Case 1. Obviously, a 
more marked drop of intrapleural (and intrapulmonary) pressures 
on the side of the paralyzed diaphragm is not admissible because 
this drop, due to the opening of the glottis, is independent of the 
condition of the diaphragm. 

3. Expulsive Phase. In the third, or expulsive, , -phase of cough, this 
checking action of the diaphragm becomes more apparent. If we 
inspect the abdomen of a man during cough, we see that in each 
coughing effort a movement of retraction of the abdominal wall takes 
place. When a subject is instructed to perform successive move- 
ments of cough without inspiratory interruption, we see successive 
contractions of the abdominal walls so that they retract each time a 
little more than in the preceding movement. When a subject with 
healthy diaphragm is examined fluoroscopicallv while coughing, the 
diaphragm is seen to assume a little more elevated position with 
each cough. It seems to restrain the abdominal viscera from jump- 
ing upwards into the chest cavity, as occurs when the diaphragm is 
paralyzed. This is particularly noticeable when a subject makes 
strong successive cough movements in an endeavor to expel tena- 
cious'sputum. In each movement the diaphragm rises a little more, 
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as if it were regulating the expulsion of air in an effort, to prevent 
waste, of time, air and energy. Likewise, the diaphragm acting as 
an antagonist to the abdominal muscles, regulates the strength and 
length of cough to the needs, that is, to the resistance opposed by 
foreign bodies present in the bronchial tree. There is no doubt 
that this adjustment is necessary and does take place. We do not 
cough with the same strength when we strive to dislodge tenacious 
sputum or a foreign body stuck to the bronchi as when we gently 
push a small quantity of phlegm from the upper respiratory ways. 

At the same time, by its synchronous contraction with the 
abdominal muscles, the diaphragm insures the rigidity of the floor 
of the thorax during the compressive and expulsive phases of cough. 
This is a prerequisite condition because of the tremendous positive 
pressures necessary for the production of the strong draft of air 
needed for the expulsion of foreign matter from the bronchial tree. 
Rohrer 15 has calculated the velocity of air during cough as it passes 
through the various segments of the human respiratory tract. 
He found that it varied from 0.5 to 2 meters per second in the respira- 
tory bronehioli and from 50 to 120 meters (150 to 3G0 feet) per 
second in the glottis. These latter velocities are comparable to 
wind velocities of severe storms. Calculated at 300 feet per second, 
the speed of air in the glottis is equal to 20 miles an hour, which 
compares very favorably with the 30 mile per hour wind speed of 
strong hurricanes. 

Comment. The facts thus far shown in this study seem to prove 
that the diaphragm contracts during the three phases of cough. 
If this contention is accepted, the explanation of all difficult points 
on cough become simple. 

The rigidity of the floor of the chest, unaccounted for in other 
theories, a condition necessary for the development of high positive 
pressures in the lungs during the compressive period of cough, is 
easily explained. The pushing upwards of the abdominal viscera 
against the downward pushing of the contracting diaphragm insures 
the rigidity of the bottom of the thorax in the same way as the 
simultaneous contraction of flexor and extensor muscles of the arm 
and forearm insures the rigidity of the elbow. In fact, this is the 
usual mechanism by which rigidity is obtained in any part of the 
body. 

Thus, the diaphragm here acts as a muscle antagonist to the 
abdominal and other expiratory muscles. This conclusion is, I 
believe, the most important point and gives us the key to the whole 
problem of the action of the diaphragm in cough. It is a simple 
physiologic law that where'ver in the organism a movement is accom- 
plished either by tlie skeletal or visceral muscles, it is always performed 
by the co-action of two antagonist muscular systems— one acting as 
a brake upon the other. It is by this mechanism that movements 
can be adjusted to the needs with accuracy and without waste of 
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time and energy. We know that the accuracy and speed of move- 
ments of the fingers is hampered when the integrity of either their 
flexor or extensor system is disturbed. Likewise the regularity and 
efficiency of movements of the intestine are disturbed when either 
their sympathetic or their vagus innervation is involved. This fine 
co-action of the two antagonist muscular systems is seen also in all 
tubular organs, such as the esophagus, ureters, and so forth; when a 
foreign body is present in their lumen, peristaltic contractions of 
their walls tend to expel the obstructing agent; the strength of these 
movements is adjusted to the resistance offered by the foreign body. 

The same mechanism is repeated in cough. The objective of the 
reflex is the expulsion of foreign matter lodged in the bronchi; the 
means to this effect are blasts of air, besides the “tussic squeeze” 
of Jackson 12 ; it is obvious that the strength and rhythm of these 
blasts must be proportionate to the resistance offered by these 
agents. Therefore, a regulating mechanism of the blasts of air is 
necessary in order to adjust their expelling strength without waste 
of the explosive material — here the compressed air — and of energy, 
represented here by the action of the muscles activating the bellows: 
Therefore, the theory of the co-aetion of two antagonistic motor 
systems can alone explain the regulating mechanism of cough. 

This action of the diaphragm is well seen and easily proven in 
other expiratory acts, similar to cough but less rapid and less 
explosive than cough, or sneezing. Such acts are singing and effort; 
when we observe in the fluoroscope a person while he sings, whistles 
or emits a continuous sound we can clearly see this regulating 
action of the diaphragm. Likewise during manual effort, in which 
the chest is immobilized in inspiration with the glottis closed in 
order to insure a steady point of insertion for the muscles of the 
arms and of the abdomen, again the degree of contraction of the 
diaphragm and of the abdominal muscles are proportionate to the 
positive pressures which should be built up in the chest in order to 
insure an immobilization and rigidity of the chest cage proportionate 
to the effort. We do not find the same intrathoracic pressures when 
a man tries to lift 50 pounds as when he tries to lift 500 pounds. 

Thus the diaphragm, contrary to the theories accepted thus far 
that “it is without any action in coughing, sneezing, crying, etc./ 
does take an important part in all expiratory acts such as cough, 
sneezing, singing, effort, and so forth. However, the diaphragm 
does not directly help expulsion of air from the lungs. The action 
of this muscle is to regulate and adjust the expulsive efficiency of 
cough. This action is one more example of the amazing efficiency, 
accuracy and economy with which the body machine operates. 

Conclusions. 1. Review of knowledge of the action of the dia- 
phragm in cough reveals the absence of any acceptable concept on 
this subject. 

2. Clinical and experimental evidence suggest a new conception, 



Cl I Aim : AXTHRACOSI U CO SIS 


535 


according to which the action of the diaphragm is that of a regulator 
of the strength of the expulsive force of cough necessary to overcome 
the resistance of matter lodged in the bronchial tree. 

3. Cough is not a simple expiratory act but is composed of three 
distinct phases, inspiratory, compressive and expulsive. 

4. The diaphragm acts as an antagonist muscle to the expiratory 
muscles and contracts during the three phases of cough; by its co- 
action with its antagonist expiratory, thoracic and abdominal 
muscles, it insures the rigidity of the iloor of the thoracic cage 
during its compressive phase and it regulates the efficiency of cough 
with the greatest saving of time and energy during its expulsive 
phase. This action of the diaphragm is in accordance with the 
general physiologic laws of movement in the animal economy. 
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CARCINOMA OF THE BRONCHUS IN ASSOCIATION WITH 
ANTHRACOSILICOSIS. 

A Study of Four Cases. 

By Robert Ciiarr, M.D., 

HE8IDENT PHYSICIAN, WHITE HAVEN 8ANAT0KIUM, WHITE IIAVEN, TENNA. 

(From White Haven Sanatorium, and Department of Pathology, University of 

Pennsylvania). 

In a condition such as anthracosilicosis in which chronic irritation 
of the bronchus and lung by coal and silica is an outstanding feature, 
a relatively high incidence of primary bronchial and pulmonary 
carcinoma might be expected. From postmortem findings, however, 
it has been generally regarded that there is no relationship between 
pneumonoconiosis and pulmonary new growths. In fact, only a 
few cases of bronchogenic carcinoma in association with anthra- 
cosilicosis are reported . 1 ' 4 - 5 

Between January, 1934, and December, 1936, 174 cases of anthra- 
cosilicosis in various stages, with or without pulmonary tubercu- 
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Josis, were treated at this Sanatorium. Of this number, 36 came to 
necropsy. Among these, 4 presented primary carcinoma of the 
bronchus. Briefly, the clinical and pathologic observations on these 
cases are as follows: 

Case Abstracts.— Case 1 (No. 9199). White male, aged 43, anthracite 
coalminer 9 years, was admitted on March 3, 1934, complaining of dyspnea, 
hemoptysis, pain in the left chest, cough and expectoration. He had noted 
dyspnea on exertion 4 months previously, soon followed by persistent dull 
pain in the left chest. A dry cough developed which later became produc- 
tive. The sputum was constantly mixed with blood. The family history 
was negative and there was no past history of influenza. 

Physical Examination. Chest was rounded, expansion and vocal fremitus 
equal on both sides. There was slight dullness over the left apex but 
resonance over the rest of the left lung and the entire right lung. The 
breath sounds were loud over both lungs, including the left apex. No rales. 
The sputum was negative for tubercle bacilli in 26 specimens. 

Roentgen Ray Examination (Fig. 1) showed a homogeneous opacity involv- 
ing the left upper lobe area with scattered mottling throughout the remain- 
der of the left lung and the entire right lung. 

Temperature was normal except on two occasions when it rose to 101 0 F. 
Pulse rate varied from 90 to 100, and respiratory rate 25 to 30 per minute. 

Dyspnea and cough became worse. The sputum was constantly mixed 
with large amounts of fresh blood. Pain in the left chest persisted. The 
patient died May 23, 1934. 

Necropsy. A large tumor encircled the trachea and aorta. The left 
lung showed a hard tumor occluding the upper lobe bronchus and producing 
atelectasis of that lobe. In the center of the atelectatic lobe was a large 
cavity containing necrotic material. Throughout the left lung were scat- 
tered small tumor nodules. The hilum lymph nodes showed metastasis. 

Microscopic Examination. The tumor consisted of small round and 
occasionally spindle-shaped cells with dark nuclei and scanty cytoplasm 
and considerable intercellular stroma. The anthracosilicotic nodules were 
extensively broken up. Some tumor cells formed glandlike structures. 
The bronchioles showed desquamation. The lymph channels were filled 
with tumor cells. Large necrotic areas were common and many of the 
tumor nodules showed central necrosis. The bronchial cartilages were 
extensively destroyed by tumor cells. Diagnosis: Carcinoma, undifferenti- 
ated type. 

Case 2 (No. 9477). White male, aged 48, anthracite coal miner 25 
years, was admitted on July 6, 1935, complaining of dyspnea, hemoptysis, 
pain in the right chest, cough and expectoration. He had noted dyspnea 
on exertion for 4 months. About the same time lie began to feel persistent 
pain in the right chest. Soon cough set in with expectoration of about 2 oz. 
of blood-streaked sputum daily. The family history was negative and there 
was no past history of influenza. 

Physical Examination. Chest was rounded, expansion limited on the 
right side, with absent fremitus over the right lower chest where the per- 
cussion note was flat and the breath sounds were absent. The right upper 
lobe and the entire left lung were resonant and the breath sounds well heard. 
A few crackling rales were present over the left base. Heart was displaced 
to the left side. The sputum was negative for tubercle bacilli in 13 speci- 

im Roentgen Ray Examination (Fig. 2) revealed a dense shadow in the rigid 
lower chest, suggesting pleural effusion. Throughout the remainder o! v c 
right lung and the entire left lung were prominent tissue markings ana afc- 
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Fig. 1.— Atelectasis" of left upper lobe due to bronchial obstruction. nNodu'es m 
remainder of left lung. Increased tissue mar _ nt j disseminated 

Fig. 2.— Pleural efTusion on the right. Increased tissue markings and d.ssem 

nodules in both lungs. 

Fig. 3.— Tumor cells passing through an alveolar pore. ( 

Fig. 4.- A tumor rupturing into a bronchus. (X lUUJ 
Fig. o. — P erivascular lymph vessels engorged with tumoi cel . ( 

Fio. 6.— Tumor cells in an interlobar adhesion. (X wu.> 
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Fig. 11. 

Fig. 7. — Atelectasis of left lung duo to bionchial obstruction. Nodules in right lung. 

Fig. S. — Invasion of anthracosihcotic nodule by tumor cells. (X 100.) 

Fig. 9. — Atelectasis of light upper lobe. Increased tissue markings in left lung and 

remainder of light lung. 

Fig. 10. — Destruction of bronchial eartilage by tumor cells. (X 100.) 

Fig. 11. — Pulmonary artery in atelectatic right upper lobe has fewer ramifications, 
and its caliber is nariowcd. 
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nominated small poorly defined nodular shadows, being most numerous in 
the liihim regions. 

Temperature was practically normal. Pulse rate varied from S4 to 100, 
and resjiiratory rate between 20 to 35 per minute. 

On August 20, 1035, the patient devclo])ed a complete left sided hemi- 
plegia and died within an hour. 

Necropsy. Directly beneath the visceral pleura of each lung were scat- 
tered grayish nodules varying in size from a pin-point, to 1 mm. Inter- 
mingled with these were anthracosilicotic nodules measuring from 1 mm. to 
5 mm. The visceral pleura of the right lung was thickened and covered 
with fibrinous material. Both kinds of nodules were prominent on section. 
There was considerable peribronchial and perivascular fibrosis. Some 
bronchioles were occluded with cell debris. Several small blood-vessels 
were thrombosed. The liver and kidneys showed grayish nodules of the 
same character as those in the lungs. Other organs in the abdomen and 
pelvis were negative. 

Microscopic Examination. The grayish nodules were tumors consisting 
of cylindrical and cuboidal cells having pale nuclei, oval in shape. In many 
areas the alveolar septa were lined by tumor cells, _ some of which formed 
papillary projections into the alveolar spaces, while others were passing 
through* the alveolar pores (Fig. 3). Anthracosilicotic nodules were broken 
up bv tumor cells. The mucosa of the bronchioles showed thinning and 
areas* of desquamation. Small tumors disrupted the bronchial mucosa and 
discharged the tumor cells into the bronchial lumen (Fig. 4). There was 
much peribronchial and perivascular fibrosis. The peribronchial and peri- 
vascular lymph channels were filled with tumor cells (Fig. 5). Thrombosed 
blood-vessels were most numerous in the right lower lobe and surrounding 
them were areas of infarction, some of winch showed fibrotic capsules. 
The pleura over the right lung showed tumor cells covering its surface. 
The strandlike adhesions between the lower and middle lobes showed 
tumor cells (Fig. 0). The bronchial cartilages were extensively destroyed 
by tumor cells. Diagnosis: Cylindrical cell carcinoma. 

Case 3 (No. 9534). White male, aged 53, anthracite coal miner 43 
years, was admitted on September 20, 1935, complaining of dyspnea, 
hemoptysis, cough and expectoration. The onset was 1 ’ years previous 
to admission when he noticed dyspnea on exertion, which gradually became 
worse. For the past 20 years lie has had slight cough and expectoration 
which became worse during the last 2 months. Shortly before admission 
he had hemoptysis and thereafter the sputum was frequently blood-streaked. 
The family history was negative and there was no past history of influenza. 

Physical Examination. Chest was rounded. There was limited expan- 
sion on the left with diminished vocal fremitus and dullness over the upper 
lobe. Over the rest of the left lung and the entire right lung was resonance 
with loud breath sounds. Heart was displaced to the left. The sputum 
was negative for tubercle bacilli in 7 specimens. 

Roentgen Ray Examination (Fig. 7) showed numerous independent nodular 
shadows throughout the right lung. On the left was even density with 
displacement of the heart to that side. 

Temperature was normal. Pulse rate was from 80 to 100, and respiratory 
rate from 25 to 35 per minute. 

Following admission, dyspnea, cough and expectoration became worse 
and the patient died on October 6, 1 935. 

Necropsy. Both lungs showed scattered anthracosilicotic nodules 
measuring from 1 mm, to 5 mm. The left upper lobe was atelectatic due 
to an occlusion of its bronchus by a tumor. Within the center of the atelec- 
tatic lobe were four cavities containing necrotic material. The left lower 
lobe presented an appearance of gray hepatization. There was much peri- 

vol. 194, no. 4. — octoiieu, 1937 19 



538 


charr: anthracosilicosis 


bronchial and perivascular fibrosis in both lungs. Some blood-vessels were 
thrombosed. 

Microscopic Examination. The tumor consisted of squamous cells 
showing pearl formation. Many tumor nodules showed necrotic centers. 
The lymph vessels contained tumor cells in large numbers. The blood- 
vessels were sclerotic with a great deal of perivascular fibrosis and some 
were thrombosed. Adjacent to the thrombotic vessels were areas of infarc- 
tion, some of which had undergone necrosis. Some infarcts had fibrous 
capsules. Anthracosilicotic nodules were numerous and many of them 
were extensively broken up by tumor cells (Fig. 8). In the left lung,' the 
alveolar septa were greatly thickened by increase of the connective tissue 
and cellular infiltration. The alveoli were filled with fibrinous material 
containing tumor cells. Shreds of fibrin passed through the alveolar pores. 
The mucosa of the bronchioles showed thinning and areas of desquamation. 
Peribronchial fibrosis was common. The bronchial cartilages in the left 
lung were extensively destroyed by tumor cells. Diagnosis: Squamous 
cell carcinoma. 

Case 4 (No. 9816). White male, aged 36, anthracite coal miner 20 
years, was admitted on December 19, 1936, complaining of dyspnea, hemop- 
tysis, cough, expectoration and fullness in the epigastrium. Dyspnea set 
in a year ago. During the last 6 months the patient had fullness in the 
epigastrium with some cough, expectoration and occasional hemoptysis. 
The family history was negative and there was no past history of influenza. 

Physical Examination. Chest was rounded. Expansion was fairly good 
on both sides with normal vocal fremitus. Over the right upper lobe was 
dullness but the breath sounds were easily heard. Over the remainder of 
the right lung and the entire left lung the percussion note was resonant and 
the breath sounds were loud and well heard. No rales. Heart was dis- 
placed to the right. Liver was enlarged and nodular. The sputum was 
negative for tubercle bacilli. 

Roentgen Ray Examination (Fig. 9) showed haziness in the right upper 
lobe region. Throughout the remainder of the right lung and the entire 
left lung were increased tissue markings. The trachea and the heart were 
displaced towards the right. 

Temperature was normal. Pulse rate was from 80 to 90, and respiratory 
rate from 25 to 35 per minute. 

The patient died on December 27, 1936. 

Necropsy. Both lungs showed scattered anthracosilicotic nodules 
measuring from 1 mm. to 4 mm. The right upper lobe was atelectatic due 
to a hard tumor constricting the lumen of its bronchus. Within the center 
of the atelectatic lobe was a large cavity containing blood-tinged necrotic 
material. The lower lobe of each lung showed scattered tumor nodules. 
There was considerable peribronchial and perivascular fibrosis. Some of the 
blood-vessels were tlirombosed. 

Microscopic Examination. The tumor consisted of small round cells 
with very scanty cytoplasm densely packed and very little intercellular 
stroma. Some cells formed glandlike structures. The bronchial cartilages 
were extensively destroyed by tumor cells (Fig. 10). There was peribron- 
chial and perivascular fibrosis. The tymph vessels were filled with tumor 
cells. Some blood-vessels showed thrombi containing tumor cells. Adja- 
cent to the thrombotic vessels were areas of infarction, some of which had 
undergone necrosis. The anthracosilicotic nodules were broken up by 
tumor cells. Diagnosis: Carcinoma, undifferentiated type. 

Discussion. The'outstanding clinical features in these cases were 
dyspnea, hemoptysis, cough, expectoration and pain in the chest. 
These symptoms, except for hemoptysis, are the usual manifestations 
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in lone standing anthraeosilicosis. Though hemoptysis may occur 
in association \vith pulmonary tuhcrculosis. in j>uvc nnthraeo- 
silicosis it is rare. Due to the absence of any unusual clinical 
findings but only those complaints commonly encountered in anthra- 
cosilicosis complicated by pulmonary tuberculosis, these cases 
were regarded ns nnthracosilicosis with pulmonary tuberculosis, 
until suspicion was aroused by the repeatedly negative sputum 
examinations. The sputum may be repeatedly negative for tubercle 
bacilli in nnthracosilicosis with pulmonary tuberculosis, but in 
eases in which hemoptysis occurs tubercle bacilli are usually found. 
The negative sputum for tubercle bacilli in nnthracosilicosis with 
hemoptysis a frequent symptom, should arouse suspicion for malig- 
nant disease of the bronchus. 

Dyspnea was the earliest and most prominent symptom in every 
case partly due to preexistent ant lira eosilicosis with concomitant 
emphysema. In all the cases there was widespread destruction 
of the bronchial cartilages. The tumor cells in the peribronchial 
lymphatics penetrated through the vessel walls and invaded the 
bronchial cartilages. In some areas the bronchioles appeared col- 
lapsed due to destruction of the cartilages and one may surmise 
that in such a case the ingress and egress of air must have been 
seriously interfered with. 

Although there was extensive cavitation with retention of necrotic 
matter in Cases 1, 3 and 4, the common symptoms of pulmonary 
abscess, such as fever and chill, were lacking. This could be clue 
to slow absorption of the toxic material on account of an impairment 
of the lymphatic circulation resulting from nnthracosilicosis. 
Furthermore, a Roentgen ray examination of the pulmonary 
artery in Case 4 (Fig. 11) shows a distinct decrease in the number 
and caliber of its ramifications in the atelectatic right upper lobe, 
within the center of which was a large cavity containing necrotic 
matter. One may assume that the circulation in this lobe was 
impaired, and was capable of absorbing only a small amount of the 
toxic substance. 

Farrell 2 stated that the most constant Roentgen ray finding in 
bronchial carcinoma is evidence of collapse of the lung in part or 
as a whole and the least characteristic of the frequently encountered 
changes secondary to bronchial new growths is an increase in the 
linear markings. These markings, he observed, were often looked 
upon as due to some non-specific inflammation; though, when it 
occurred in the upper portions of the lung fields, it was often diag- 
nosed as tuberculosis and in the lower as bronchiectasis. In Cases 
1, 3 and 4, the Roentgen ray appearance was characteristic of pul- 
monary atelectasis due to a bronchial occlusion. Case 2 lacked- the 
usual Roentgen ray signs of bronchial carcinoma. The dense opacity 
in the right lower lobe area was due to pleural effusion. The exag- 
gerated linear shadows in the lungs resulted from peribronchial 
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and perivascular fibrosis, and invasion of the lymph channels by 
tumor cells. The scattered small nodular shadows throughout the 
lungs, particularly about the hilum regions were due to the anthra- 
cosilicotic and tumor nodules. On account of tumor cells surround- 
ing them, the anthracosilicotic nodules lacked the usually sharp 
outlines. 

The principal histopathologic feature in these cases was the 
extensiveness of destruction of the anthracosilicotic nodules by 
the tumor cells. Some of the anthracotic nodules consisted of 
collapsed alveoli, the walls of which contained much pigment. They 
were easily pushed apart by tumor cells filling the alveolar spaces. 
In the center of some of the anthracosilicotic nodules were small 
lymph vessels filled with tumor cells. Some cells broke through the 
walls of the lymph vessels and invaded the anthracosilicotic nodules. 
The acellular central portions of the silicotic nodules were free of 
tumor cells, but their cellular peripheral zones were thickly'- crowded 
with them. In spite of fibrosis the perivascular and peribronchial 
lymphatics were capable of tremendous dilatation and engorgement 
by tumor cells. 

In Cases 2 and 3, small tumors disrupted the bronchial mucosa 
and discharged tumor cells into the bronchial lumen. The mucous 
material in the bronchi became loaded with tumor cells. Entrance 
of mucus containing tumor cells into the non-involved parts of the 
lung appeared to be an important metastatic factor. Tumor cells 
passing through the alveolar pores were observed. Unquestionably, 
the lymphatics played an important role in intrapulmonary metas- 
tasis in these cases. In Case 2, a sagittal section of a thin thread- 
like adhesion between the middle and lower lobes showed that the 
tumor cells from the surface of the visceral pleura covering the 
lower lobe had entered the adhesion. Many blood-vessels in all 
the cases showed thrombi containing tumor cells. 

The cavities in the atelectatic lobes must have resulted from 
evacuation of the abscesses resulting from an interference with the 
normal bronchial drainage. Small areas of necrosis were observed 
in all the cases and they seemed to have resulted from pulmonary 
infarction caused by tumor cells occluding the blood-vessels. The 
areas of infarction were most numerous in the right lower lobe of 
Case 2 and the left lower lobe of Case 3. Many tumor nodules showed 
central necrosis. 

According to Fischer-Wasels 3 cancer develops when the germ 
plasm having cancer tendency is irritated by such factors as tobacco 
smoke, tar, dust, acute or chronic disease. Unquestionably, the 
bronchial mucosa and the pulmonary tissues in these cases were 
irritated by the particles of coal and silica over a long period of 
time. Such chronic irritation might well have had some influence 
on the development of carcinoma in these cases. 
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Summary and -Conclusion. 1. Clinical anil pathologic observa- 
tions on 4 eases of primary carcinoma of the bronchus associated 
with anthracosilicosis arc briefly described. 

2. Dyspnea, hemoptysis, cough, expectoration and pain in the 
chest were the outstanding symptoms. Sputum negative for tuber- 
cle bacilli (with hemoptysis a frequent symptom) excited a suspicion 
of primary malignant growth of the bronchus. 

3. Roentgen ray diagnosis of diffuse bronchogenic carcinomatosis 
is difficult when anthracosilicosis coexists. 

4. Extensive destruction of the bronchial cartilages, resulting in 
collapse of the involved bronchi, might have been responsible for 
severity of dyspnea. 

5. Capability of the peribronchial and perivascular lymphatics 
to dilate in spite of fibrosis surrounding them was noted. 

G. Spread of tumor cells through the alveolar pores and interlobar 
adhesions was observed. 

7. Absence of toxic symptoms of pulmonary suppuration was 
attributed to impaired lymphatic absorption and lessened blood 
flow through the atelectatic lungs. 

8. A suggestion is made that in these cases anthracosilicosis 
might have had an indirect influence on development of carcinoma 
of the bronchus. 

The writer desires to tender his thanks to Dr. Frank A. Craip for his permission 
to use the Sanatorium material und to Dr. .Joseph Walsh for. his valunblo criticisms 
and permission to use the necropsy specimens. 
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MASTITIS IN THE MALE. 

By Clifford Lee Wilmoth, M.D., F.A.C.S., 

DCXVnil, COLO. 

Of all swellings of the male breast, that produced by an acute 
or chronic mastitis is the most frequent. Tumors of the male 
breast do not differ essentially from those seen of the female, except 
as modified by the anatomy of a non-functioning rudimentary organ. 

Of all tumors of the mammary gland only approximately 1% 
occurs in males. Since chronic irritation in the mammary glands 
of females frequently is followed by malignant changes, it might be 
expected that the mammary glands of males also would show malig- 
nant changes frequently. Such, however, is not the ease, as is appar- 
ent by an examination of the rather extensive literature upon the 
subject. The earlier literature seems to indicate that a large per- 
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centage of swellings of the mammary gland in males is malignant, 
benign conditions being rarely seen. Reports of the past few years 
give an entirely opposite view. The occurrence of malignant tumors 
in the male is relatively uncommon. 

This report is based upon a study of 25,689 patients admitted to 
a single institution during a recent 5-year period. In only 1 
instance was a malignancy of the breast found. During the same 
period 16 males were found with benign swellings of the breast. 

The differentiation between decidedly malignant tumors of the 
breast and a chronic mastitis is not difficult; but benign and very 
early malignant lesions are often very difficult to distinguish and 
especially where chronic inflammation has existed for some time. 
Not only may chronic productive mastitis result in overgrowth of 
epithelium and connective tissue, which may gradually pass into 
malignant manifestations, but senile involution may also be accom- 
panied by irregular production of epithelium and stroma (Ewing 5 ). 

Cheatle 26 emphasizes the occurrence of desquamation of the 
proliferated epithelial cells within the ducts and acini, and often 
papillary overgrowth. The atypical proliferation that may follow, 
with some cells exhibiting signs of malignancy, he considers a pre- 
cancerous state. 

The history of mammary malignancies is usually that a chronic 
inflammatory process preceded the malignancy, and that the devel- 
opment of the tumor was slow and insidious. Since malignant 
tumors appear frequently to arise on chronic mastitis, removal of 
such a minor condition seems definitely justified. 

The normal anatomy of the male breast has received far less 
careful study than has that of the female breast. Most textbooks 
devote little space to a description of a normal male mammary 
gland, usually being satisfied with the statement that it contains 
only rudiments of gland structures. Andrews and Kampmeier 1 
have shown, however, by careful dissection that in every male 
breast there is a complicated system of ducts and alveoli and “ that 
in adult males the breast tissue persists in essentially the same 
state as the pre-adolescent female.” The ducts and alveoli are 
lined by a single layer of columnar epithelium and the ducts are 
invariably patent. The glandular structure is sharply limited from 
the connective tissue by a limiting membrane. The fibrous areas 
about the ducts often resembles proliferating fibrous tissue. 

There are two important predisposing etiologic factors in mastitis 
of males. Trauma, a single injury, or continued irritation such as 
the rubbing of a mail pouch across the nipple was apparently an 
etiologic factor in 2 of the cases presented here. The second factor 
is a dirty skin, one that harbors pyogenic bacteria in large numbers, 
which when rubbed into a traumatized glandular structure find a 
suitable soil for growth. There is no evidence that infection is 
hematogenous although such a source is not impossible. The 
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presence of infection elsewhere odds to the chances of infection of 
the skin in the region of the breast and subsequent involvement of 
the ducts. Two patients in this series gave a history o) u single 
severe trauma. Two others, letter carriers, attributed the condition 
to irritation by the strap of tin* mail sack. The remainder gave no 
history of injury. All were working men of apparently uncleanly 
habits. Six were machinists exposed to much heat and dirt. It 
is not surprising that acute and chronic infection develops in such 
a complicated glandular structure with duets open to receive infec- 
tion and with stagnation of the small amount of secretion present 


to act as a culture media. 

Acute mastitis may occur in the male and occasionally progresses 
to abscess formation. Of 3 cases of acute mastitis presented here, 
in 2 a definite abscess was present. The usual course, however, 
is that of a subacute infection which tends to progress into a chronic 


state. 

Chronic mastitis is the most frequent cause of enlargement of the 
male breast. In the female at least three types- of “chronic mas-, 
titis,” based upon anatomical and pathologic findings, are seen 
(chronic glandular mastitis, chronic interstitial mastitis, and senile 
involution). In the male breast differentiation cannot well be 
made; the clinical and pathologic findings resemble more closely 
the chronic interstitial type of mastitis of females. 

In this group of cases there was a visible change, most marked 
for from 3 to 5 cm. about the nipple. The tumor was tender and 
freely movable. Except in the acute cases there was no redness. 

I have never seen any secretion from a male breast, nor could pus 
be expelled. The axillary glands in chronic mastitis were seldom 
tender and only slightly palpable. 

The microscopic findings of chronic mastitis arc slight round-cell 
infiltration about the ducts, increased vascularity, an edema of the 
fibrous stroma about the alveoli and ducts, with resulting increase 
in the fibrous elements. Especially in circumscribed areas, the 
process may resemble adenofibroma. 

One case of this scries should perhaps be diagnosed gynecomastia. 
The smooth rounded breast, approximately 5 inches in diameter, 
resembled that of a female. However, the evidence for mastitis 
indicated that chronic infection might have brought about an over- 
production of fibrous tissue, so that the so-called gynecomastia 
was a manifestation of long-continued chronic irritation. In this 
case, no changes were present in the testicles nor were other sexual 
characteristics altered, and none should be expected if it is the result 
of chronic infection. 

Treatment of acute mastitis in males does not differ from that 
encountered in the non-lactating breast of females. Excision of 
the mammary tissue is the only safe procedure. Carcinoma of the 
male breast does occur and particularly as the result of long-con- 
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tinued irritation. The manifestations of the clinical course are so 
similar and the determination of the actual condition so difficult, 
that in a large percentage of instances an absolute diagnosis without 
removal of the breast is impossible. If one is in doubt, and one 
can hardly be otherwise in the presence of a firm tumor involving 
a glandular structure, operation is the only safe choice. The chief 
hope for the reduction of carcinoma in the male breast lies in excision 
of all breasts showing chronic mastitis. The loss of a non-function- 
ing rudimentary glandular structure is of little importance, and it 
is far better to sacrifice 10 male mammary glands needlessly, than 
to allow 1 to progress to malignancy with its resulting serious 
sequela;. 

Case Abstracts. Case 1. — An engineer, aged 32, stated that he had 
noticed a swelling of the left breast for about 5 years, which was becoming 
larger. The tumor was freely movable beneath the nipple and not adherent 
to the underlying muscle. There was no adenopathy. The temperature 
was not elevated. The removed tumor appeared to be due to mastitis. 
Microscopically, the. bulk of the mass was composed of dense fibrous tissue 
'in which were scattered well-defined glandular structures, whose epithelium 
was hyperplastic to the extent of presenting in some areas two or three layers 
of cells, as is frequently seen in fibroadenoma. Some periductal round-cell 
infiltration was present. Evidence of malignancy was lacking. 

Case 2.— A letter carrier, aged 63, stated that he noticed a swelling of 
the left breast for 1 month. He stated that the strap of his mail pouch 
continually rubbed the breast. This he believed was the cause of the 
swelling. Examination revealed a tumor of the breast 5 cm. in diameter, 
which was not adherent to the nipple nor to the underlying structures. 
The tumor was removed. Microscopically, it consisted of dense fibrous 
tissue through which were scattered small islands of glandular tissue. 
Some periductal infiltration was present. The ducts were lined by a single 
layer of epithelium. It was a subacute or chronic mastitis. 

Case 3. — A letter carrier, aged 42, stated that for about 1 month he had 
noticed a swelling of the right breast which was moderately tender. He was 
left-handed so that lie carried his mail bag on his right shoulder and lie 
thought the swelling was due to the rubbing of the strap. Examination 
showed a tender mass 3 cm. in diameter beneath the nipple. It was not 
adherent to the underlying structures. The breast was removed. Sections 
showed hyperplasia of glandular acini usually with two or three layers of 
epithelium. There was moderate round-cell infiltration in the periductal 
tissues. The findings were those of a subacute or chronic mastitis. 

Case 4. — A man, aged 64, retired, stated that he had noticed a tender 
swelling of the right breast for about 1 month. Examination revealed 
a tumor mass approximately 4 cm. in diameter. It was not adherent 
to the deeper structures. The breast was removed. Sections showed 
scattered areas of glandular tissue lined by a single layer of columnar 
epithelium embedded in a stroma of fibrous connective tissue. Moderate 
periductal round-cell infiltration was present. Impression subacute or 
chronic mastitis. , . 

Case 5.— A young man, aged 21, stated that he had noticed a swelling 
of the right breast for the past 2 months. There was some pain and moder- 
ate tenderness. Examination revealed a swelling of the breast about 4 cm. 
in diameter. The breast was removed. Microscopic sections showed a 
dense fibrous stroma in which were scattered acini with regular formed but 
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•with thickened epithelium. Periductal infiltration of round cells gave 
evidence of a subacute or chronic mastitis. 

Cask 0 . — A young man, aged 27, stated that he had noticed a tender 
lump in the left breast for the past 0 months. There had been little pain 
but the breast was tender. Examination revealed a small mass beneath 
the left nipple not adherent to underlying structures. The breast was 
removed. Microscopically, sections revealed glandular epithelium lined 
with a single layer of columnar epithelium scattered throughout a dense 
fibrous stroma. There was moderate periductal round-cell infiltration. 
Subacute mastitis. 

Case 7.— A man, aged 29, stated that for the past 2 months he had 
noticed that the right' breast was tender and somewhat painful at times. 
The condition had changed little since the onset. Examination revealed 
a hard swollen tender mammary gland on the right side. The mass was 
approximately 7 cm. in diameter. On incising into the gland a small 
amount of purulent material was expelled. Acute mastitis. 

Case 8.— A man. aged 22, stated that, for several years he had noticed 
a lump in the left breast and that for the past 10 days the swelling had 
been very tender. Examination showed a breast about 4 inches in diameter 
resembling in size and shape a female breast. It was apparently tender. 
The infection subsided with wet dressings, and the patient refused to have 
the breast removed. Clinically, this case was one of gynecomastia with 
infection of the breast tissue. 

Case 9.— A man, aged 52, stated that for the past 5 months he had 
noticed a tumor of the left breast which bad increased somewhat in size. 
There was some tingling pain but no tenderness. Examination showed a 
mass 7 cm. in diameter which was attached to the overlying skin and to 
the muscle sheath beneath. The axillary glands were enlarged. Radical 
removal of the breast and lymph nodes was done. Sections showed adeno- 
carcinoma in both the breast and lymph glands. 

Case 10.— A man, aged 22, stated that G months before he bad had 
an empj'cma drained on the left side. While this was still draining, the 
right breast became sore and tender. While the tenderness had become 
less, ft continued to annoy him somewhat and slight tenderness persisted. 
Examination revealed a tender swelling of the right breast 4 cm. in diameter 
with slight redness of the skin. 

Case 11.— A man, aged 41, complained of a tender swelling of the left 
breast for the past 3 months. It has grown somewhat during that time. 
The breast was removed. Sections showed a chronic mastitis. 

Case 12.— A boy, aged 17, stated that the left breast had been large 
for at least 2 months. He had never noticed any soreness nor other symp- 
toms, but a friend had told him at that time that the one breast looked like 
a girl’s. The breast was removed. Section of the breast showed a fibro- 
adenoma. 

Case 13.— A man, aged 45, stated that 7 weeks previously he had noticed 
a tender swelling of the left breast. He thought there was some increase 
in size during the past month. The breast was removed. Sections showed 
an epidermoid cyst, infected, lying in the mammary tissue. 

Case 14.— A young man, aged 21, stated that 5 months previous lie had 
noticed a tender lump in the left breast which he thought had increased 
*in size. There has been no pain but the breast has remained tender. The 
breast was excised. Microscopic sections showed a fibroadenoma with 
some periductal round-cell infiltration. 

Case 15. — A young man, aged 21, stated that 1 month before he had 
been struck on the left breast. Since then the breast had been tender and 
somewhat painful. It was removed. Sections showed scattered ducts 
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lined with simple and stratified columnar epithelium. There was some 
periductal round-cell infiltration. 

Case 16.— A man, aged 35, complained of a tender swelling of the left 
breast of 10 days’ duration. The tender, swollen breast was excised. 
Sections showed an acute and subacute inflammation. 

Case 17.— A man, aged 63, under treatment for another condition, com- 
plained of a tender swelling of the right breast. Examination showed a 
firm rounded swelling 4 cm. in diameter beneath the right nipple. There 
was moderate tenderness. Excision was advised but refused by the patient. 

Summary. Seventeen swellings of the male breast are reported, 
1 of which was malignant. 

The male breast is a well-developed glandular structure, and as 
such is subject to the same pathologic processes as occur in the non- 
lactating female breast. 

Subacute or chronic mastitis is the pathologic condition most 
frequently encountered. It may change to fibroadenoma or occa- 
sionally to carcinoma. 

Treatment of chronic mastitis in the male should include excision 
of the mammary tissue, as the loss of a rudimentary gland is of little 
importance and carcinoma may thus be prevented. 
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THE DIAGNOSTIC VALUE OF SUPRAVITAL STAINING IN 
INFECTIOUS MONONUCLEOSIS. 

By Edward A. Gall, M.D., 

RESIDENT IN PATHOLOGY, MASSACHUSETTS GENERAL HOSPITAL, 

BOSTON, MASS. 

(From the Department of Pathology and Bacteriology, Massachusetts General 

Hospital ) 

Glandular fever was long confused with a relatively large group 
of diseases producing generalized lymph node and splenic enlarge- 
ment. It was not until 1920, that the clinical syndrome, the char- 
acteristic blood picture, and the benign course were correlated by 
Sprunt and Evans who coined the term infectious mononucleosis. 16 
The hematologic characteristics were thoroughly investigated by * 
Downey, °' 7ab Baldridge, Rohner, and Hansmann, 1 Xvfeldt, 11 and 
Lehndorff and Schwarz. 10 

As medical consciousness of the disease waxed, the difficulty of 
definitely distinguishing it from several other disease entities he- 
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festations of the are *•» \anabh- that is r« inanition, >>; it- 

presence depend- entirely upon both -i-rologtc and morphnl.igb’ 
study of the his toil. 

rnfortnnately. m the remit of inert.! ing empha-n upon the 
serologic aspect <<f diagnose. as.nrtated v.hh the appatent difficult} 
of the unpraetii ed. and till too fn-qtmntj;, . the j»m< * i» **<l *'\r its 
definitely identifying the predominant toll in the peripheral 
blood/ **••' ■’ the marhetl variation iti the elinhai syndrome. and 
confusing reference- to non-mononuclear tvp<-- and plane. of mono- 
nueleo-i-, the hctcrophiie antibody reaction i*. rapidly being accepted 
as the prime and occasionally sole factor in diagw* •be : I hi-, ha- 
created a recognizable trend toward removing the e.iahli* hmenf 
of the- diagno-i- from the provinee of the physician and placing it 
into tlie hands of tin* laboratory teehnieian. K\ee- ive reliance, 
however, upon any single laboratory pron-dure, tegardle- <>f how 
well understood and tested it may he, ha- nhvny > pru\ rd dangerous 
in any dingnn-tie field. An additional criterion. if simply npplieahle, 
and confirmed in reliability, imM therefore. have praeiieal value. 
With thi- in mind, note will he made of readily elieitahle morpho- 
logic feature.- which serve to establish with eu~e and rapidity the 
identity of infections mononueleo-i-. 

It has been claimed that certain criteria manifest themselves 
in the appearance of the specific cell of the disease, hut in view of 
the varied nomenclature employed (atypical lymphocyte, immature 
lymphocytes, lymphoblast, monocyte, mononuclear cell, etc,), 
it is evident that widespread confusion ousts concerning its identity. 
Despite the increasing interest in the disca-e, little attention has 
been directed toward the appearance of the living cells, a state in 
which they may be conclusively diagnostic. MeD’an, 12 Xyfeidt , n 
and YWison and Cunningham"' 1 have described the appearance of 
the cells of infectious mononucleosis when stained supra vitally by 
neutral red and Janus green. 1 he. method which has a very definite 
value in supplementing the ordinary clinical measures, will readily 
confirm the diagnosis of infectious mononucleosis. 

Material and Methods. One or more blood specimens obtained from 
each of 21 individuals suffering from subsequently proved infectious mono- 
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nucleosis were studied by fixed smear and moist supravitally stained prep- 
arations. ‘ Ordinary slide smears of peripheral blood were dried in air and 
stained with a combination of Wright and Giemsa stains. Blood obtained 
from the same puncture wound was in each case placed upon 3 clean glass 
slides— one bearing a dried film of neutral red and Janus green, another a 
film of neutral red alone, the third slide containing no dye at all. Each 
drop of blood was covered by a thin coverslip applied without pressure. 
The method has been described in detail elsewhere. 8 Such preparations 
even without sealing or warmth remained adequate for study for as long 
as 2 to 4 hours. The warm box offered little advantage except for studies 
of cell motility and was therefore utilized only for such observations. At 
room temperature adequate staining of cytoplasmic structures occurred 
within 15 to 20 minutes and a temperature of 37° C. motility was evident 
in about 10 minutes. 

Each of the cases had determinations of the lieterophile antibody titer 
and all except one showed titers within the range established by Davidsohn, 5 
Paul and Bunnell, 14 and van Ravenswaay 18 as being that commonly found in 
the disease. The one exception presented clinical and hematologic criteria 
unmistakably characteristic of glandular fever, although at no time were 
there evidences of sheep cell agglutinins above a dilution of 1 to 30. Such 
exceptions have been noted previously . 4b - c The absence of lieterophile 
agglutinins was consistently observed in many other cases with less char- 
acteristic lymphocytoses. 

Observations. A. Refraciile Granules . In the course of earlier 
observations there had been noted within circulating lymphocytes 
a peculiar refractile granule visible in unstained preparations and 
assuming a mahogany tint with neutral red. 80 Subsequent studies 
established the constancy of the occurrence of these granules in 
approximately \ of lymphocytes in wet preparations. 86 Confirma- 
tory observations have since been published by Whitby and Hynes. 19 
In conjunction with the present series of cases of infectious mono- 
nucleosis, moist blood preparations have been obtained from 137 
additional individuals and have been examined with particular 
reference to the presence of refractile bodies. In accordance with 
the preexisting data they were present relatively constantly in 
more than 25% of the lymphocytes. This group included 52 normal 
persons and S5 patients with a variety of diseases. On rare occasions 
the granule-bearing cells have been fewer than 25% of the total 
number of lymphocytes, but in only 9 did they constitute less than 
20%. No question of diagnosis arose in any of these exceptional 
cases since all had lymphocytes well within the normal range numeri- 
cally and morphologically. In the great majority of the remainder 
the refractile bodies were present to the extent of 30 to 50%, the 
average for the entire 137 cases being 31.1 %. 

In a previous publication note had been made of a single exception 
to this rule wherein the percentage of granule-bearing lymphocytes 
was less than the established minimum. 86 This blood had been 
obtained from a case of infectious mononucleosis and with interest 
thus directed the 20 additional cases in the present series were 
examined with the intent of determining the frequency of the pecu- 
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many, reasonable clinical doubt as to diilereufiation from infectious 
mononucleosis had existed. In only one of the group, however, 
did the granule-bearing lymphocytes approach tin* critical minimal 
level and this was a ease of aleukemic plasma-eel! leukemia. The 
appearance of the component elements of this blood smear, however, 
was such that confusion with infectious mononucleosis was impos- 
sible. Graphic representation of this group is demonstrated by 
Group IX in Figure I. 

Analyses of the percentages of granule-bearing lymphocytes 
present in the various groups accumulated are shown in Table 1 
and 1* igure L The wide range of the percentages in the normal group 
and those diseases exclusive of infectious mononucleosis is in sharp 
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distinction to the group of infectious mononucleosis. Reference to 
the minimal levels in the control Groups I to VII demonstrates the 
sparsity of bloods containing fewer than 20% lymphocytes with 
refractile granules. In contradistinction to these groups,, Group 
VIII, consisting of the 21 cases of glandular fever, shows a maximal 


Percentage of Lymphocytes Containing Kefbactile Granules, 



Group X Group H Group H Group ff" Group Y Group ST Group M* Group HI Group JL 


Lymphoma Blood Leukemia Normal Tuberculosis Infectious Miscclla- Infectious 

Dysernsias Diseases neous Mononucleosis 

Fig. 1, — The diagnostic value of supravital staining in infectious mononucleosis. 

level of 15% with an average content of 11.6%. Equally striking 
was the persistence of tins dearth of granule lymphocytes for several 
weeks to months after the disease had subsided clinically. Marked 
variation in the length of time required for subsidence of minor 
clinical evidences of the disease has been noted in the litera- 
ture. 1>iu4,u 




smUVtTAU STAININ'! IN INHVrollX 


.V 


M 


Orxlinarv moist umtaim-d v.,re nd-qiiate t»r I'lvtiti* 

fixation «f the r.'traotiin grannie-hearing lymphs nud nppr^o 
mntelv 30 minutes ww nee-ary to inform » •'*’»»»* 

of 200 rolls. Facility in recognizing the varum- evil- w;»- na*«t.nl> 
enhanced, however, in tho." preparation*- -u»i»»*'d «>*h red 

and Janus erven and certain other eh:vr.te‘o n* ti«'- v,» s> »!»■>«« iv-Uat« <t 
which warrant detailed de-eripiion. 

11, Supravital St;uUr*. Tin* o-!F in infe.ti.m-- umimmich-oM- 


,-aricd eomidembly its 


mid share- and m*>! <<f them -dmv.nt 


motility at one titue or another when hep* a* t . am! no? in, re* 
quontly at room temperature a- well. Th** mnlihty \\;v ^dv ,v- '■ 
lymphocytic in character ina-mmeh a- tim mud* se- remained at fhc 
forc etui of the moving cell ami the rrtophi-m - frvrmc-d b-htnu in n 
tail-like fn-hion. At m* time v,:\- the -ur;:u»- film movement dr - 
tinetive of monocyte- uh-erved in the-e .-'ll*.” Ihe #*;*<-•- ot 
Janus crecii in the ,-tain him inhibited motility tmu’e dly, 

Xuelei were relatively large, e-ernlri**, and filled from ojwbah 
to three-fourths of ea*h cell. The configuration w ;»•* generally 
reniform although in the motile cell- and the small immobile lymph* 
oeyte.- bizarre contour.- predominated. rhrmwsfin, widt h ua only 
visible with lessened illumination, exhibited a e.*:tr <• -mudgy ttpp'-af* 


a nee and a fluted or grooved arrangement of rh>* chromatin strand’- 
was frerjuently perceived. No tuteleoli or milo e* were etu’ounfered 
but occasionally a nucleus in the proee— of amitotte divKmn or two 
discrete nuclei in a single cell were seen, IWadontd lymphocyte- 
contained nuclei mdhtinguidiable from tho-e in (i)a-ma cell-, with 
coarse dumped chromatin smudge,*. frequently agg tv gated at tin* 
nuclear margin and a comparatively thick, slightly refract He nuclear 
membrane. These cells were similar in all other respect > to the 
lymphocytes encountered in this disease. 

The cytoplasm generally presented tin* ejianieteristh’ Itte/y, faintly 
opaque appearance of normal lymphocytes distinctive from the 
finely granular, ground glass cytoplasm of the monocyte. The mito- 
chondria in the small lymphocytes and many of the intermediate 
lymphocytes were moderately coarse, short , rod-.-haped, mid globular 
particles staining bright greenish blue with Janus green. These 
were exactly similar to those observed in normal lymphocytes but 
in tiie remainder of the intermediate and ail of the large lympho- 
cytes the mitochondria were predominantly rod-shaped, slightly 
less numerous, and considerably larger than in the normal cell, 
h urthcrmorc, although a few of the smaller mitochondria remained 
in the vicinity of the nuclear border and frequently appeared to be 
superimposed upon the nucleus, the majority were dispersed 
throughout the cytoplasm in the portion contiguous with but peri- 
pheral to ihe bay of the nucleus. In the immobile ceils tliev had 
the appearance of particles of bright bluish-green opaque substance 
suspended m a faintly yellowish, translucent gelatin. Such a ceil 



552 gall: supravital staining in infectious mononucleosis 

(Fig. 2) was demonstrated by Wilson and Cunningham- 0 in a case 
of hemolytic streptococcus sore throat which from the scant data 
appended might equally well have been infectious mononucleosis. 

Neutral red bodies were generally increased in number but 
retained the bright red retractile appearance normally noted in 
lymphocytes. These were generally distributed but exhibited a 
very pronounced tendency to clump on one side of the indented 
nucleus within its bay. They did not possess the regular arrange- 
ment of the true rosette appearing in the rabbit monocyte and less 
frequently in the human monocyte. This aggregation was therefore 
considered to be a pseudorosette. Such cells have been noted very 
occasionally in normal blood but never so frequently as they appear 
'in infectious mononucleosis. Surrounding the neutral red aggrega- 
tions there was usually an irregular halo of sparsely clustered mito- 
chondria which rarely intruded upon the space occupied by the 
pseudorosette. In the motile cells the neutral red bodies retained 
their proximate relationship to one another behind the nucleus 
although the bay was usually obscured. Frequently the cytoplasm 
contained one to ten unstained vacuoles. 

Distinction from the monocyte was therefore relatively simple, 
nor was there sufficient similarity to the immature lymphocytes 
to preclude differentiation. Lymphoblasts were similar in size but 
their nuclei were less frequently indented and usually filled more 
of the cell. The chromatin was less coarse, more regularly arranged, 
and nucleoli were usually evident. Neutral red bodies were not 
present and mitochondria were finer and clustered about the nuclear 
border. Occasionally such a cell was observed in infectious mono- 
nucleosis. Lymphocytes present in lymphocytic states such as 
pertussis and postinfectious lymphocytosis constantly adhered to 
the normal pattern. Details relative to the characteristic morphol- 
ogy of the cells cited above are enumerated in an earlier publica- 
tion. 80 

C. Dried Smears. Cursory studies of fixed blood smears in this 
series revealed a predominance of those cells classed as Type I by- 
Downey. 6 - These were not, however, deemed sufficiently char- 
acteristic to warrant differentiation from such cells as were seen in 
the postinfectious lymphocytoses and other lymphocytic states 
wherein large and intermediate lymphocytes made their appearance 
in large numbers. Furthermore, similar cells were abundant in 
the blood of normal infants and young children. Major distinction 
became sharply evident in the majority of cases only when the cells 
were viewed in the living state, stained supravitaliy. Confusion 
of the Type I lymphocytes in the fixed smears with the lympho- 
blasts present in lymphatic leukemia was, however, minimized. 
The differential features outlined by Downey generally sufficed to 
establish distinction. 




Fi<>. It. — 1, Xoriiml monocyte. Noli* diffusely rcatti’ied milocbondi in and neiilud 
fed bodies varying widely in sire. 'J, Smitll lymphocyte from a ra«e of infection* 
inonottucleoMs. The mitochondria ure coarse and the chromatin I'lnmcd in appeal - 
nnr-e. ‘.i, Intel mediate lymphocyte in infectious mononucleosis. •), Largo lympho- 
eyte in infectious mononucleosis. Neutial red bodies tend to congregate within the 
nuclear concavity to form a pseudmosette. f», Not uml lymphocyte. Chromntin is 
smudgy and finer mitorhondria exhibit ehnraetciifitie clumping. A single refraetile 
body is present but there are no neutral red granules. 0, Lymphoblast. Miloehondtiu 
are grouped loosely about the nuclear border. Chromatin in relatively fine and a 
single mieleohm is present. 

Notk. A small clump of red lilood cells is shown for size contrast. The led of the 
neutral red bodies and tho blue of the mitochondt ta in the original colored illustration 
are naturally less distinct in monotone. 
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Discussion. IV-nite tl*** contrary claim*' «<: Ijovniy and hi 
neonates/ v it k evident that very defim?*- diHicnlty tmp r\i ' 
in different intim; the blood picture of infect iou> nummm* 1* 
that of other disHiM’- producing a lymph“ , \'ti‘* * 

(Yrtainlv. in view of the re:iM»md»lr doubt r\pte- <4 by tuditido.il- 
who have repented contact v\ith tin* db'-a-e, it i- no! 'of* mm h t** 
expect that th*»M* who encounter it !< frequently v.iii hn\r * v *ti- 
sidemblv creator difficulty. I ndcr 'Oeh t'ir< tuu-tatu * tt 5 not 
surprising that so mmh stress I 1 ' b**in;r »pph««{ to the pr* en«e »e 
heterophile antibodic'* a- ?! diagnostic im.-ourc, { he t* -t < tmqor * 
iionuhly a valuable one, but it i** oivaMonallv «gr.sph;c,dl> unprac- 
tical and may la* time ^msttmini: and rdntiv? h cxpi-w h*-, hutthc:- 
morc. it b felt that application of the oh creation* imp-d :th>w»- will 
nhviutr t** a *vr«nin degr« r the ta-iv'- -it \ <•: performing tie *»• t. 

The elvararterbth' lymphocyte **t inf* • mumum* h" v t- 
sufficiently distinctive in the living ‘ tat*- to u!!»*w -•harp disb-rentiu- 
tion frotn tiie »r)K pre«ml in lymphatic leukemia. ii>f» * tion hmph- 
oeytuMs (perttt'-'i*'. ete.V. and surh motu*c\ti<‘ motion a nr it; 
active tuberculosis. This b tmieii lr-s sin- ra >• its the died hh*o j 
film. It motility, protoplasmic content, am! nmhar - minute 
qualitatively proelnitn tin- nil a lymplmc*, ?<-. str.d t h*- -truotuf.d 
arrangement r>f these element', definitely r tal»!i‘li it a- a trlatb. ely 
mature hut atypical eel). With regard to the p<ot jmYoibn };. mph- 
cyio.-es and other clinical states with whirl) the dioa >• might con- 
ceivahly lu* confused, the unique, roji'tant. ah oiutc dcat.a •- of 
lymphocytes bearing the ‘•peeifie refnutih- granule** i- a ‘trilling 
differential point, 'idle term “absolute” is used adve-nlh t»*r 
although both :i typical and perfectly normal lympho«*>tes are pre * 
ent, the diminution of the refractile bodies is evident in both. It 
follows, therefore, that although otherwise normal such er)h, are 
lacking in structures present in all other conditions investigated. 
Table 1 and Figure 1 demonstrate the fact that specimens obtained 
from individuals with glandular fe\er never show extension of 
granule-bearing lymphocytes almve the determined minimul tiorum! 
level of This condition is sufficiently limited to infectious 

mononucleosis to warrant its utilization a< a contributory diagnostic 
measure. 

In view of the marked variance of prognostic significance attached 
to infectious mononucleosis and the many diseases which may at 
one time or another resemble each other both clinically ami hema- 
lologiealiy, the advisability of utilizing as many clinical diagnostic 
measures as may be available is evident. Although the determina- 
tion of the presence of belerophile antibodies generally offers 
adequate confirmation, it is neither an absolute nor always a con- 
venient diagnostic procedure. Other means of confirming clinical 
suspicion of glandular fever under conditions of minimal convenience 
are therefore not amiss. Conclusive diagnosis may be accomplished 
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by recognition of the characteristic supravitally stained blood cells 
and by determining the specific decrease of refraetile granule-bearing 
lymphocytes regularly occurring in this disease. 

Summary. 1. There is fairly generally admitted difficulty in 
definitely identifying the specific cell of infectious mononucleosis. 

2. Despite the evident value of the determination of the presence 
of heterophile agglutinins, recognition of characteristic morphologic 
features of the typical cell of the disease would obviate its use to a 
great extent. Such features are evident in supravitally stained 
preparations. 

3. By this means the cell is definitely shown to be an atypical 
but relatively mature lymphocyte readily distinguished from other 
mononuclear cells by several characteristics. 

4. Refraetile granules present in one-third of lymphocytes in 
* other diseases and in the normal state are never present in higher 

than 15% of the lymphocytes in infectious mononucleosis. 
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THE EFFECT OF THE INTRAVENOUS INJECTION OF 
HYPERTONIC DEXTROSE SOLUTION UPON 
• THE CEREBROSPINAL FLUID PRESSURE 
IN CASES OF BRAIN TUMOR. 

By F. G. Lindemulder, M.D., 

FORMER INSTRUCTOR IN NEUROLOGY, UNIVERSITY of MICHIGAN MEDICAL SCHOOL; 
NEUROLOGIST, REES-STEALY CEINIC, SAN DIEGO, CALIF. 

(From the Rees-Stealy Clinic, San Diego, California, and the Department of 
Neurology, University Hospital, Ann Arbor, Michigan.) 

The intravenous injection of hypertonic dextrose solution ns a 
means of dehydration in eases of increased intracranial pressure is 
quite general. The object of the study to be reported here was to 
determine the actual effect of such injections upon the cerebro- 
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spinal fluid pressures ami hence upon il**- iuiRu-r.unu! pR-urc- in 

cases of brain tumor. ....... ... 

Thu original view of Fnivre* that the « crybroqumd ihml r- nnliko 
any of the other body fluid" with the except inn of tin- aqm-uu? humor 
of* tlu* eye. is accepted by many physiologic. '1 hr manner m 
which the lluiil is formed is a matter of dispute, Lanier worker-, 
among them ^Iagemlie. H believed that it uniformed by the l.-pto- 
meninges, Fnivre suggested that the <clK of the choroid pleMW- 
of the ventricles were concerned with it ' formation. N't red" and 
osiers suggested that perivascular iF-ur within the m-now-- 
may contribute to the formation of the fluid, 1 here i • evidence abo 
that ventricular ependymal cells in region-' other than tho;e <h the 
choroid plexuses may secrete n-rebrospimd ibud. i hi-< qm -tion 
has not been settled. 


Likewise there has been m> general agreement a~ fn she route 
by which this fluid reaches the general circulation from the sub- 
arachnoid spaces. Key and Kctv.iuv 1 and boil. 1 ' found that the 
major drainage occurs along the Pacchionian hodic-\ and that a 
slower drainage into the lymphatic system take- plan* along certain 


emergent nerves. The greater part of the < erebro-phud fluid 
escapes directly into the venous sinu-'v of the dura. Forbes 
Frcmont-Smith. and WoliF have shown that the direction of flow 


of the cerebrospinal fluid through the choroid pleMoe-- may be 
reversed by increasing the osmotic presMire of the blood, They 
believe that the choroid plexuses may be regarded as M-mipermeable 
membranes and that the cerebrospinal fluid is a true dialvsate. 
'Flic plexuses would thus form a part of the mechanism for regulating 
intraventricular and intracranial pressure, (tumble'' Inn- shown, 
and is so quoted by Fay, 1 that the fluid interchange between the 
vascular and interstitial compartments i-> facilitated by the fact 
that both are dependent upon a fixed bn-c >ndium for retention; 
whereas intracellular fluid is maintained by the fixed base potassium, 
and exchanges are not reciprocal. Therefore when fluid intake is 
restricted and elimination is forced, it is necessary that the inter- 
stitial reservoirs he drawn upon in order that the fluid volume may 
maintain its integrity. This is the principle upon which reduction 
of intracranial pressure by means of dehydration is based. 

Reduction of brain volume and cerebrospinal fluid pressure by 
means of the intravenous injection of hypertonic solutions of various 
salts and of glucose, was accomplished by Weed and Melxibben* 1 in 
19H). 1 hey found that the bulk of the brain could be controlled 

bv a change in the concentration of certain elements in the blood 
stream which resulted in absorption of water from the tissues. In 
their work with eats they showed that the intravenous injection of 
hypertonic solutions caused an initial rise in the cerebrospinal fluid 
pressure which was followed immediately by a marked fall in pres- 
sure. Cushing and Foley 1 achieved like results. Foley and Putnam' 1 
obtained similar eflects by intrnintcstinnl administration of hyper- 
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tonic solutions. In 1932, Milles and Hurwitz 18 reported from animal 
experimentation that the reduction of cerebrospinal fluid pressures 
from single doses of dextrose was transient, and that a secondary 
rise occurred which reached a point much higher than the original 
level. 
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Chart I. — No. 30S53G. Brain tumor, right posterior frontal region. 


mm 



Chart II. — No. 300S97. Spindle-cell sarcoma, right temporal region. 

Ivubie 13 believed that there was a correlation between intra- 
cranial blood volume and intracranial pressure but not between the 
pressures themselves. Wolff and Forbes 31 have shown that the 
administration of hypertonic solutions intravenously is followed 
by diminution of the caliber of the arterioles and venules of the pia, 
and that conversely, hypotonic solutions cause dilatation of the 
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vessels. Kubie and Hetler 12 demonstrated, by means of color 
photography, that following the intravenous injection of hypertonic 
solutions there is a narrowing of the vessels of the pia coincident 
with dilatation of the vessels of the cortex itself. It is probable 
that the total volume of the intracranial blood is increased as the 
volume of the intracranial fluid is diminished by the action of the 
hypertonic solution. 

Varying results have been reported from the clinical use of hyper- 
tonic glucose solutions administered intravenously. Grant 7 stated 
t that the intravenous injection of 50% glucose produced a lowering 
of the cerebrospinal fluid pressure which was stationary providing 
the patient cooperated well. Masserman 15 studied the effect of the 
administration of isotonic solutions in effective concentrations in 
85 normal patients. He found that there was an initial increase in 
the cerebrospinal fluid pressure which was followed first by a fall in 
pressure and then by a secondary rise to levels which were from 8 
to 148 mm. of water above the normal pressure. Jackson ct al ., 9 
showed that in cases of injury to the brain, intracranial pressure 
not only may be appreciably lowered by the intravenous injection 
of hypertonic dextrose solutions, but may also be increased. He 
found an immediate increase in pressure in half of his cases and a 
slight temporary reduction of the pressure in the other half of his 
cases. In all cases there was a secondary rise in pressure after from 
15 to 30 minutes. This secondary increase in pressure he considered 
to be due to pressure on the return venous flow in the sinuses of the 
brain. 

Material. The material used for this study was composed of 6 cases 
of brain tumor in which the diagnosis was confirmed by subsequent surgery 
and pathologic report of the specimen, 2 cases of gumma of the brain, and 
1 old skull fracture. In all cases there were two or more indications of 
increased intracranial pressure. Only the readings of the patients who were 
able to cooperate and remain quiet for the duration of the examination were 
used for the study. The technique employed was as follows: The patient 
was placed on his side and made as comfortable as possible without a seda- 
tive. After the spinal puncture needle had been inserted between the second 
and third lumbar vertebra:, with as little loss of cerebrospinal fluid as pos- 
sible, a water manometer was connected with the needle and held in place 
for the duration of the test. As soon as a constant cerebrospinal fluid pres- 
sure was obtained, from 50 to 100 cc. of a 50% dextrose solution was in- 
jected slowly into the vein. Manometer readings were taken every 5 
seconds for 5 minutes and every 15 seconds thereafter for periods up to 2 
hours in length. Blood pressure readings were taken throughout the exam- 
ination. No other method of dehydration was used either before or during 
the examination. 

Kesults. The results of this study are shown in the accompanying 
table. The data show that in only one case was the cerebrospinal 
fluid pressure reduced by the intravenous injection of 50% dextrose 
solution, without reaching, at some time during the experiment, a 
higher level than that of the original pressure. In one other case 
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VASODEPRESSOR ACTIVITY OF BLOOD OF NORMAL AND 
BURNED DOGS. CRITICISM OF METHOD. 

By F. W. Ivinard, Ph.D., 

INSTRUCTOR IN PHYSIOLOGY, MEDICAL COLLEGE OF THE STATE OF CAROLINA, 

AND 

Foster N. Martin, Jr., M.D., 

INSTRUCTOR IN' PHARMACOLOGY, MEDICAL COLLEGE OP THE STATE OF CAROLINA, 
CHARLESTON, SOUTH CAROLINA. 

(From the Departments of Physiology and Pharmacology, Medical College of the 

State of South Carolina.) 

Proof of the existence of appreciable quantities of blood hista- 
mine in normal animals has rested upon: 1, a few chemical analyses, 
and, 2, the production by blood extracts of characteristic effects on 
isolated tissues and of vasodepression in the cat. 

In addition to the foregoing methods, in burned animals, blood 
and tissue extracts have been injected into normal animals and the 
resulting symptoms observed. For the actual extraction of hista- 
mine from tissues, various methods have been used. 

Reports have varied widely concerning the quantity of histamine 
in blood. Ivoessler and Hanke 5 and Phemister and Handy 6 found 
no histamine definitely present in blood; while Harris , 4 Best and 
McHenry, 2 ” and Barsoum and Gaddum 1 found it present in appre- 
ciable quantities. 

Pharmacologic assay of tissue histamine is especially difficult 
because substances such as peptone, acid hydrolysis products of 
protein, choline, acetylcholine, adenylic acid and related compounds 
—either initially present or else formed during the preparation of 
the assay solution— also lower the blood pressure of the assay animal. 

In view of the difficulty of extracting tissue histamine and because 
of the vasodepressor action of the various substances present in the 
extracts, it was deemed advisable to examine critically the extrac- 
tion method most commonly used. 

Experimental, The assay solution of normal dog’s blood, as well as a 
sample of the cat’s own blood and an egg albumen solution, was prepared 
by the method of Best and McHenry. 2 ” Ether was not used to anesthetize 
the assay eat, because of the difficulty in maintaining even anesthesia 
throughout the experiment. Instead, sodium pentobarbital, 2S.6 mg. 
per kilo of body weight, was injected intravenously. 

In the assay, precautions pointed out by Burn 3 ” 6 were observed. The 
assay solution (not more than 2 cc. per kilo of body weight) was injected 
into the femoral vein. Blood pressure, period of injection, and time in 
seconds were recorded. Injections were not repeated within 5 minutes. 
In each case the blood pressure was allowed to approximate its initial level. 
Exact quantities of histamine acid phosphate were injected to give a fall in 
blood pressure comparable to that produced by the assay solution. 

The vagi were paralyzed with atropine sulphate and then stimulated by 
an induced current to prove the effectiveness of the atropinization. 

The assay solution was again injected. If vasodepression resulted, then 
pure histamine was injected intravenously in a quantity sufficient to lower 
the blood pressure to the same extent. 
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Assay solutions of blood from burnt d dogs showed lit t It* (pianti- 
t alive, awl no qualitative, diffcrmee.s in blood pressure effect from 
those of the same dog before burning. 

r j'lie albumin extract solution produced the same type of fall »'• 
tlic* assay solution prepared from blood. Tin* rat’s own blood, pre- 
pared in the same maimer as doer’s blood, produecd a marked vjimi- 
depression, very similar to that of the dog’s blood a swiy solution. 

Data shown in Table 1 are representative of the results obtained 
in all the assays. Histamine, 0.01 mg. per kilo, earned a fall in 
blood pressure beginning in f» seconds and reaching V2 nun, Hefove 
atropiuization, the as c ay solution of normal dog’s blood eatised a 
fall in blood presstire of Of) mm,, beginning 20 seconds after injec- 
tion. After atropinizntion, the same solution caused a fail of only 
20 ram, beginning in 20 seconds. 

Ihe assay solution of blood from burned flops, before ntropiniza- 
tion, produced a fall of 08 mm., hepinninp 22 seconds after inject ion. 
After atropinization, the same sample produced a full of 82 nun., 
beginning in 24 seconds. The albumen extraet before ntropinization 
produced a primary fall of 1G mm. with a latent period of 0 seconds 
and maximum fall of 00 mm. after 13 seconds, whereas the same 
extract, after ntropinization, caused a fall of 28 mm., witli a latent 
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period of 26 seconds. The assay solution of the cat’s own blood, 
before atropinization, produced a primary fall of 40 mm. and a maxi- 
mum fall of 106 mm. with a latent period of 13 seconds. After 
atropinization, the maximum fall was 30 mm. 

Discussion. Best and McHenry 26 have stated that “the inference 
that histamine is present is legitimate if the results of a complete 
physiologic analysis of a solution are identical to those obtained 
with pure histamine.” It is evident that histamine is not respons- 
ible for the vasodepression produced by these assay solutions. The 
long latent period suggests that the vasodepressor substance was 
formed or liberated in the test animal from the solution injected, 
and was not present as such in the solution. This long latent period 
alone is sufficient to eliminate histamine as the cause of the fall in 
blood pressure. 

Additional evidence that histamine is not the responsible factor 
is furnished by the changed effect following atropine. Furthermore, 
the curve produced by the assay solution is different in appearance 
from that produced by histamine in doses sufficient to give a com- 
parable fall in blood pressure. Again, if histamine were the respons- 
ible factor, the cat’s own blood should not contain sufficient hista- 
mine to produce vasodepression when prepared as a diluted assay 
solution. 

Assay solutions of the blood of burned dogs, in most instances, 
produced no greater vasodepression than assay solutions of normal 
dog’s blood. In those instances in which the fall was greater, the 
increased fall may be explained by the concentration of blood with 
concentration of blood protein due to fluid loss in the burned animal. 

Protein is the common factor in the substances prepared as assay 
solutions. Since acid hydrolysis can occur during the preparation, 
tire substance, or substances, responsible for the fall is possibly a 
product of the protein hydrolysis. Vaughan 7 showed that such 
protein split products may bring about vasodepression. 

Summary. 1. The fall in blood pressure, caused by assay solu- 
tions prepared from blood of normal and burned dogs by the Best 
and McHenry method, is not due to histamine. 

2. The increased vasodepression produced by assay solutions of 
blood of dogs following burns is accounted for by the increased blood 
protein concentration due to fluid loss. 

3. The vasodepressor action of the solutions is possibly caused 
by a protein split product formed from blood protein during the 
preparation of the assay solution. 
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death, i- - ascribed, with dubiott*- hi*t<frical Mipport, the Xci ("hing (Interna! 
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the five elements, the functions of the Five Yi-eera. the varieties of the 
Pulse and their significance, the principles, iim- and contraindication of 
Acupuncture, Fevers, 1 Moodletting. The book's already sophisticated 
subtleties were nota little complicated by the -H) commentaries that appeared 
of various intervals during the dynastic period. A high point in (.'hinoM* 
medicine was the Chou flynasty (1121 2-1!) u.e.j, the age of Confucius, 
Mencius and Lao Tse, especially productive in the fields of medical organ- 
ization, hygiene and public health. Another was the 1 lan dynasty (n.r 2(1(5 - 
A.p. 220), in which appear d of the greatest names of Chinese medicine, 
Ts angKutig, Chang Chung Clung and Ilim r l”o (the Chinese, Hippocrates), 
the father of surgery and discoverer of anesthesia (an effervescent powder), 
these and the trinity previously mentioned constitute tin- chief gods of 
medicine m China today. In the Tang dynasty (010-907) Chinese 
medicine is said to have reached its zenith. Seven specialties were recog- 
nized, and 4 kinds of doctors (physicians, acupuncturists, masseurs, and 
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exorcists). Drugs were divided into 10 main classes according to their 
action. Progress was still possible, though necrotizing rigidity had begun. 
Especially in the last 2 dynasties (Ming and Ch’ing) is the sterile decline 
apparent. Medical schools vanished, except for the one at Peking, and this 
was restricted to training the physicians for the Imperial family. Literally, 
any one could put up a sign and practice and there was no government 
supervision. Even the literati became subdivided into many cliques and 
exerted less and less influence in the country at large. Dr. IVong is able 
to add many life-giving details to this bare skeleton. Interesting accounts 
of the opium evil and of castration (including amputation of the penis) are 
found in the sections on cultural conditions and on surgery. Among the 
famous ancient drugs described are accounts of ginseng, chaulmoogra oil 
and ephedrine. 

The story of smallpox prophylaxis is divided between both books—tlie 
use of inoculation about 1000 a.d. (Sung dynasty) appearing in Book I; 
while to vaccination introduced by Alex Pearson within a few years of 
Jenner's discovery is given a whole chapter in Book II. 

The first book inevitably invites comparison with Morse’s volume in the 
Clio Medica series, which though much smaller covers the same period. In 
the comparison neither suffers, as both are obviously written by men thor- 
oughly conversant with their subject. The same topics are regarded as 
fundamental by both and facts are rarely contradictory. The Yang and 
Yin theory, the Gods of Medicine and acupuncture may be treated at greater 
length in the Clio volume; but this is more than counterbalanced by the 
more detailed treatment that the bigger volume permits of such topics as 
ancient medical drugs, medicine under the various dynasties, the early 
history of leprosy, beri-beri, cholera, smallpox and sj'philis. Both books 
carry illustrations of the important medical Gods, both from authentic 
sources and yet as different as black is from white. 

This Book I paints an interesting and instructive picture; yet, as the' 
author points out, we must agree with Mencius, "It is better not to have 
the Book of History if we believe everything in it.” 

Dr. Wu’s book on the "Introduction and Development of Modern Medi- 
cine in China” not only should serve its purpose of demonstrating to stu- 
dents of the old school that medical science “has not remained stationary 
since the time of Hua T’o”; but also forms a permanent and extremely 
valuable, detailed record of the various steps by which modern medicine 
gained its foothold in this most conservative of countries. The form of 
treatment is mostly chronological, 11 of the 15 chapters being given to the 
periods between 1820 and 1927. For each period, and some do not exceed 
5 years, leading attributes are selected, such as: Introduction of western 
methods, progress in medical education, the spread of bubonic plague in 
1894, and pneumonic plague in 1910, public health work, foundation of 
hospitals and medical schools, medical journals (both in Chinese and foreign 
languages), and the final period (1928-1936), consolidation under govern- 
ment auspices (98 pages). 

The distinguished author, now head of the National Quarantine Service, 
is pardonably, and we hope legitimately, proud of the great advances made 
in public health, especially since the establisliment of a National Ministry 
of Health in 1928. Grateful for the stimulus and actual help that has come 
from, outside, he properly emphasizes the predominant achievement of the 
Chinese themselves. Though recognizing the vast fields still to be con- 
quered (China, for instance, has 800,000 persons per hospital as against 
India’s 42,700, Japan’s 33,500, and the United States’ 18,171), Chinese 
leaders are not sacrificing quality to quantity and are confidently proceeding 
with their policy of intensive medical progress. The activities are by no 
means limited to the coastal centers with which foreigners are familiar: 
Rural and county health centers have been established in 10 of the score or 
more of Chinese provinces, midwifery schools in 11, leprosaria in 11, over 
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6000 modem trained physicians are known to be spread over 10 provinces, 
while 426 hospitals were listed in 1934 in 20 provinces. Yet we may not 
forget that this is China; on page 448 we read: “Yuan crowned himself 
Emperor on December 13, 1915, but owing to growing opposition, fell sick 
and died in 100 days.” 

Statistics furnish tedious reading; yet one cannot have such a documented, 
detailed record as this without them; also the mass of detail included has 
necessarily resulted in a presentation rather than a narrative. For the very 
casual reader who does not wish even to browse through the text, the final 
chapter will summarize what it is all about. For the historical student, 
whether of the romantic, far distant past or of the active present, the whole 
volume will serve as a treasure house of reliable information. The new 
spirit of China, exemplified for the author in Sun Yat Sen and the Kuomin- 
tang, certainly appears to have achieved noteworthy progress in the field 
of health. Let us hope that it will be preserved by a similar progress along 
political lines! 

We have devoted an unusually large space to this review both because 
the first edition was not “noticed” in this department and to demonstrate 
the importance of a work that must remain for a long time the classic in its 
field. E. K. 


The Story of Living Things. A Short Account of the Evolution of the 

Biological Sciences. By Charles Singer. Pp. 572; 194 illustrations. 

New York: Harper & Brothers, 1931. Price, $3.00. 

Two points stand out in this book: first, that though he is a historian, the 
author, like Ovid, rejoices in his own times and utilizes the past to illuminate 
the present; and second, that in spite of the progress of biologic specializa- 
tion, it is possible to include within a book of medium size a scholarfy and 
mature consideration of the problems of biology as a whole. Far different 
from the ordinary Introduction to Biology, this book achieves an adequate 
critical survey in simple concise terms, because, as the author himself 
suggests, “It is not the positive conquests of science that are peculiarly 
obscure, but rather the confused yet active battle-front along which science 
is advancing at any given moment.” 

The arrangement of the book is semi-chronologic. Part I carries the 
story of Biology from Aristotle through Harvey. Part II lays the basis 
for modern biology in sections on Inductive Philosophy, Classificatory 
Systems, Comparative Methods (Naturphilosophie), geographical and geo- 
logical distribution, and evolution. The final Part selects 7 topics as the 
main themes of contemporary biology: the Cell, Vital Activity, Relativity 
of Functions, Biogenesis, Ontogenesis, Sex, Heredity. 

Dr. Singer’s fitness for such a task is unquestioned. Again he has dem- 
onstrated not only his familiarity with the various branches of biological 
science; but, much more, his ability to penetrate to the kernel of the matter, 
evolve thought-stimulating sequences and present a story sufficiently simple 
and leavened with personalities to carry along the serious reader enter- 
tainingly as well as profitably. E. K. 


An Introduction to Psyohologkial Medicine. By R. G. Gordon, 
™ P-Sc., F.R.C.P. (Ed.), Physician to Royal United Hospital, Bath; 
1 hysician to Bath and Wessex Orthopedic Hospital, Bath, etc., N. G. 
Harris, M.D., B.S. (Lond.), D.P.M., Physician in Charge to Woodside 
Hospital; 1 hysician for Psychological Medicine, Middlesex Hospital, 

if‘ A V ^ LD '’ D - P - H - (Camb.), Medical Director, 
Institute of Medical Psychology. Pp. 386; illustrated.- New York: 
Oxford University Press, 1936. Price, S4.00. 

a for , tbe use of medical students, this work on 

psj cniatry has certain interesting and cnmmpndnKlA foa+iirnc ti.. 
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70 pages are devoted to a brief survey of the field of psychology, especially 
in its relation to psychiatry. The workings of the diseased mind are the 
better appreciated by him who also has an understanding of tl'e functioning 
of the normal mind, a knowledge of psychology which most texts in psychia- 
try take for granted. The next GO pages take up the general principles of 
psychopathology and the psychopathology of common symptoms; this 
section is particularly well handled. Then follow the descriptions of the 
various mental disorders, with sections on the psychoneuroses, the psychoses, 
mental deficiency. The last two have valuable discussions of the legal 
aspects and the laws (British) relating to mental disorders. Since the treat- 
ment of mental illness is a subject for postgraduate study, no details of 
elaborate psychotherapeutic measures have been included, but the principles 
of treatment are adequately given. The presentation of the material is 
sound and the book is well written. R. K. 


Pathologic deu Funktionen end Regulationen. By Prof. Dr. L. 
Lichtwitz, Chef der medizinischen Abteilung des Montefiore Hospital, 
New York; Clinical Professor of Medicine, Columbia University, New 
York. Pp. 332; G5 illustrations and G1 charts. Leyden: A. W. Sij- 
thoff’s Uitgeversmaatschappij, N.V., 1936. Price, Paper, holl. fl. 13.25; 
Bound, boll. fl. 14.50. 

These essays by a distinguished internist cover a wide range of medical 
interests. They deal particularly" with the disorders of internal secretion 
and the part played by the autonomic nerve system in the regulation and 
integration of the functions of the several organs in health and in disease. 
As the author himself states his is not a textbook or a work of reference but 
rather an illustration, through the discussion of many examples, of a par- 
ticular mode of thought and method of investigation. There are chapters 
on the vegetative system and on general endocrinology, on the regulation 
of blood sugar and on hypoglycemia, on renal diabetes, on the pathology 
of the defense mechanism (inflammatory and immune reactions), on water 
metabolism, diseases of the joints and of the skeleton, on gout, on disturb- 
ance fat metabolism, on function and destruction of erythrocytes, diseases 
of the blood, hypertension, angiospastic diseases, visceral neuroses, func- 
tional pathology of the liver, nephritis, nephrosis, and the kidney of preg- 
nancy, on age and senescence. All of these are worth reading, for they 
reflect the studies and experience of a medical investigator who obviously is 
both an optimist and a skeptic, qualities which the author believes should 
be among the chief characteristics of the physician. The excellent photo- 
graphs, many of them of patients, add much to the value and enjoyment 
of this book. B. L. 


Electrical Signs of Nervous Activity. By Joseph Erlanger, Pro- 
fessor of Physiology, Washington University, and Herbert S. Gasser, 
Director, The Rockefeller Institute for Medical Research. Pp. 221; 
113 illustrations. Philadelphia: University of Pennsylvania Press. 
London: Humphrey" Milford; Oxford University Press, 1937. Price, 
S3. 50. 

The present monograph embodies the third series of lectures delivered 
under the auspices of the Johnson Foundation for Research in Medical 
Physics. Like its immediate predecessor “it bears witness to the influence 
that developments in the fundamental sciences exert upon trends and pro- 
gress in physiology. For it will become evident that but for contributions 
made by physicists in the field of vacuum-tube methods, which in turn rest 
upon experiments still more fundamental, on the theory and the production 
of electromagnetic waves, neither of these series of lectures would have 
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been possible.” The studies discussed deal with: The analysis of the coin- 
pound action potential of nerve; the comparative physiological characteris- 
tics of nerve fibers; some reactions of nerve fibers to electrical stimulation; 
sequence of potential changes; the excitability 'cycle. The lectures have 
admirably succeeded in demonstrating the applicability of physical methods 
to biological and medical problems. If for no other reason, the general 
medical reader will find this monograph of great interest; for the modern 
student of neurology the narrative of achievements, which would have been 
impossible but a few years ago, will be a source of inspiration and stimula- 
tion to “go and do likewise.” k. 


NEW BOOKS. 

Clinical Parasitology. By Charles Franklin Craig, M.D., M.A. (Hon.), 
F.A.C.S., F.A.C.P., Col. U. S. Army (Retired), D.S.M., Professor of 
Tropical Medicine in the Tulane University of Louisiana, New Orleans, 
and Ernest Carroll Faust, M.A., Ph.D., Professor of Parasitology 
in the Department of Tropical Medicine, Tulane University of Louisiana, 
New Orleans. Pp. 733; 243 illustrations. Philadelphia: Lea & Febiger, 
1937. Price, S8.50. 

Clinical Allergy. By Louis Tuft, M.D., Chief of Clinic of Allergy and 
Applied Immunology, Temple University Hospital; Associate in Im- 
' munology, Temple University School of Medicine; Director of Labora- 
tories, Pennsylvania Department of Health, Philadelphia. Introduction 
by John A. Kolmer, M.D., Dr.P.H., D.Sc., LL.D., L.H.D., Professor 
of Medicine, Temple University; Director of Research, Institute of 
Cutaneous Medicine, Philadelphia. Pp. 711; 82 illustrations. Phila- 
delphia: W. B. Saunders Company, 1937. Price, S8.00. 

The Principles and Practice of Clinical Psychiatry. By Morris Braude, 
M.D., Associate Clinical Professor of Psychiatry, Rush Medical College, 
The University of Chicago; Attending Psychiatrist, Cook County Psy- 
chopathic Hospital, Chicago. Pp. 382; 7 illustrations. Philadelphia: 
P. Blakiston’s Son & Co., Inc., 1937. Price, $4.00. 

A Brief Ride to Guide the Common-people of New England How to Order 
Themselves and Theirs in the Small Pocks, or Measels. [First published 
in 1677/8, reprinted in 1702 and 1721-22. j By Thomas Thacher. Fac- 
simile Reproductions of the Three Known Editions with an Introductory 
Note by Henry R. Viets, M.D. Pp. 54; illustrated. Price, $1.50. 

A Discourse upon the Institution of Medical Schools in America. [Re- 
printed from the first edition, Philadelphia, 1765.] By John Morgan. 
With an Introduction by Abraham Flexner. Pp. 63; 1 illustration. 
Price, S2.00. 

Adaptation in Pathological Processes. [Reprinted from Transactions 
of the Congress of American Physicians and Surgeons, 1879, fol. 
D , pp. 284-310.] By William H. Welch, M.D., LL.D. With an .Intro- 
duction by Dn. Simon Flexner. Pp. 58; 1 illustration. Price, $1.50. 
ihe above 3 books, (Publications of the Institute of the History of Medi- 
cine, The Johns Hopkins University, Fourth Series, Bibliotheca Medica 
Amencana, 1 ols. I, II, and III, respectively.) Baltimore: The Johns 
Hopkins Press, 1937. 

Th nr C ?rjM . Adeq ^ te Medical Care. By Samuel Bradbury, M.D. Pp- 
SI ’oo taWes ' Chlea g° : The University of Chicago Press, 1 937. Price, 

Obstetric and Gynecologic Nursing. By Frederick H. Falls, M.S., M.D , 
I .A.v.o., I rofessor of Obstetrics and Gynecology, University of Illinois, 
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College of Medicine; Attending Gynecologist of the Illinois Research and 
Educational and Cook County Hospitals, etc., and Jane R. McLaughlin, 
B.A., R.N., Supervisor of the Department of Obstetrics and Gynecology, 
Research and Educational Hospital, University of Illinois, College of 
Medicine; Instructor in Department of Obstetrics, University of Illinois, 
College of Medicine. Pp. 492; 83 illustrations (by Charlotte S. Holt). 
St. Louis: The C. V. Mosby Company, 1937. Price, $3.00. 

Induced Inflammation of the Nasal Mucosa as Preparation for the Experimen- 
tal Active Immunization Against Poliomyelitis Virus. By S. Peskind, 

B. S., M.D., Cleveland, Ohio. Pp. 8. Cleveland: S. P. Mount Print- 
ing Company, 1937. (Price not given.) 

Clinical Endocrinologtj, By Samuel A. Loewenburg, M.D., F.A.C.P., 
Clinical Professor of Medicine, Jefferson Medical College, Philadelphia; 
Assistant Visiting Physician, Philadelphia General and North Liberties 
Hospitals, and Eagleville Sanatorium for Consumptives, etc. Foreword 
by Hobart A. Reimann, M.D., Professor of Medicine and Clinical 
Medicine, Jefferson Medical College, Philadelphia. Pp. 825; 184 illus- 
trations, 37 charts and tables. Philadelphia: F. A. Davis Company, 
1937. Price, S8.00. 

The Traffic in Health. By Charles Solomon, M.D., Assistant Clinical 
Professor of Medicine, Long Island College of Medicine; Lecturer in 
Materia Medica, Training School for Nurses, Jewish Hospital of Brooklyn. 
Pp. 393. New York: Navarre Publishing Company, 1937. Price, 
S2.75. 

Condition Satisfactory. A Physician’s Report of His Own Illness. By Dr. 
Sandor Puder. Translated from the German by Hilbegarb Nagel. 
With a Foreword by Frigyes Karintey. Pp. 201. New York: 
Alfred A. Knopf, 1937. Price, $2.00. 

The Harvey Lectures, Scries XXXII. Delivered under the Auspices of The 
Harvey Society of New York, 1936-1937. Under the Patronage of the 
New York Academy of Medicine. By Dns. Wilder Penfield, Eugene 
M. Landis, W. Walter Ranson, R. Schoenheimer, Thorvald Mad- 
sen, Herbert S. Gasser, C. N. H. Long and Sir Henry Dale. Pp. 
245; illustrated. Baltimore: The Williams & Wilkins Company, 1937. 

The usual high standard of this publication is maintained in the present volume 
by the following authorities- W r . Penfield, “The Cerebral Cortex and Conscious- 
ness;' 1 E. M. Landis, “The Passage of Fluid through the Capillary Wall;” S. W. 
Hanson, “Some Functions of the Hypothalamus;” R. Schoenheimer, “The In- 
vestigation of Intermediary Metabolism with the Aid of Heavy Hydrogen;” T. 
Madsen, “The Scientific Work of the Health Organization of the League of 
Nations;” H. S. Gasser, "The Control of Excitation in the Nervous System;” 

C. N. H. Long. “The Influence o! the Pituitary and Adrenal Glands upon Pan- 

creatic Diabetes;” Sir H. Dale, "Transmission of Nervous Effects by Acetyl- 
choline.” E. K. 

Tumors of the Nervous System. An Investigation of the Most Recent Ad- 
vances. The Proceedings of the Association, New York, December 27 
and 28, 1935. (Association for Research in Nervous and Mental Dis- 
ease, Vol. XVI of a Series of Research Publications.) Editorial Board: 
Edwin G. Zabriskie, Angus M. Frantz, Clarence C. Hare. Pp. 394; 
213 illustrations and 64 tables. Baltimore: The Williams & Wilkins 
Company, 1937. Price, S7.50. 

The Medical Clinics of North America, Vol. 21, No. 4 ( Philadelphia Number, 
July, 1937). Pp. 315; 11 illustrations. Philadelphia: W. B. gaunders 
Company, 1937. 

In this Philadelphia number, the most important feature is the 9-article 
symposium on cardiovascular disease. The 14 other articles range from tne 
recondite essential pentosuria to the ( horribile diclu) “acute abdomen. as 
usual, much sound clinical information is to be found within the covers oi 
this number. 
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Diseases of (he Nervous System in Infancy, Childhood and Adolescence. By 
Frank R. Ford, M.D., Associate Professor of Neurology, The Johns 
Hopkins University. Pp. 953; 107 illustrations, 14 charts and 14 tables. 
Springfield, El: Charles C Thomas, 1937. Price, S8.50. 


NEW EDITIONS. 

An Introduction to Dermatology. By Richard L. Sutton, M.D., Sc.D., 
LL.D., F.R.S. (Edin.), Professor of Dermatology, University of Kansas 
School of Medicine, and Richard L. Sutton, Jr., A.M., M.D., L.R.C.l . 
(Edin.), Instructor in Dermatology, University of Kansas School ot 
Medicine. Pp. G66; 229 illustrations. Third Edition. St. Louis: lhe 
C. V. Mosby Company, 1937. Price, S5.00. 

The third edition of Sutton and Sutton has been expanded by 45 new Jluetra- 
tions and brief descriptions of 35 previously undiscussed dermatoses. Hence it 
emerges as an increasingly authoritative and valuable guide to present, day 
dermatology for the practitioner and medical student.. An attempt atrec.lassi ca- 
tion has been made in keeping with the newer etiologic and functional viewpoint 
in. dermatology. One misses a bibliography, although much of the pertinent 
literature is well covered in the discussion. The book can be thoroughly recom- 
mended as an up to date, readable and highly practical presentation of the 
subject. V. G. 

Manual of the Diseases of the Eye for Students and General Practitioners. 
By Charles H. May, M.D., Consulting Ophthalmologist to Bellevue, 
Mt. Sinai and French Hospitals, New York, etc. Pp. 498; 376 illustra- 
tions including 26 plates with 78 colored figures. Fifth Edition, revised 
with the assistance of Charles A. Perera, M.D., Instructor in Ophthal- 
mology, College of Physicians and Surgeons, Medical Department of 
Columbia University, New York. Baltimore: William Wood & Co., 
1937. Price, S4.00. 

This excellent manual continues to be the most popular text for medical 
students in their course in ophthalmology. The fifteenth edition has been care- 
fully and thoroughly revised and brought up to date to include such recent 
subjects as dinitrophenol cataract, inclusion body conjunctivitis, gonioscopy, 
Polaroid glosses, etc. p. 

Treatment by Diet. By Clifford J. Barborka, B.S., M.S., M.D., D.Sc., 
P.A.C.P., ( Department of Medicine, Northwestern University Medical 
School, Chicago. Pp. 642; 8 illustrations. Third Edition, revised. 
Philadelphia: J. B. Lippincott Company, 1937. Price, $5.00. > 

Rose and Carless Manual of Surgery. American Fifteenth Edition Edited 
by William T. Coughlin, B.S., M.D., F.A.C.S., Professor of Surgery and 
Director of the Department of Surgery, St. Louis University School of 
Medicine; Surgeon-in-Chief, St. Mary’s Group of Hospitals, St. Louis. 
From the Fifteenth English Edition by Cecil P, G. Wakelby, D.Sc. 
(Lond.), F.R.C.S. (Eng.), F.R.S. (Edin.), Senior Surgeon, King’s College 
Hospital, etc., and John B. Hunter, M.C., M.Chir. (Cantab.), F.R.C.S. 
(Eng ) Surgeon, King’s College Hospital, etc. Pp. 1586; 900 illustrations 
and 26 plates (18 in color). Baltimore: William Wood & Co., 1937. 
Price, $9.00. 


Disorders of the Blood. Diagnosis, Pathology, Treatment and Technique. 

e 5 dpp NE , L t E * ?• G - V ’°-> M - C -> M.A., M.D. (Cantab.), 

I .R.C.P. (Lond ) D.P.H., Assistant Pathologist, The Bland-Sutton 
Institute of Pathology, The Middlesex Hospital, and Pathologist, The 
Childrens Hospital Hampstead, and C. J. C. Britton, M.D. (New 
aland), D.P.H., Assistant Pathologist, The Bland-Sutton Institute of 

i atnoiogy, The Middlesex Hospital; Late Assistant Pathologist, Christ- 
church Hosrutnl NTaw IZoolonh cco. en i ■ 
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con & Co., Inc., 193i . Price, $7,50 with washable cloth cover. 
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HYSTERECTOMY. ' 

For many years there have been discussions among gynecologists 
relative to the type of operation which should be performed in a patient 
in whom removal of the uterus is indicated. The aspects of the ques- 
tion which are most frequently argued are: 1, should the abdominal 
or the vaginal route be employed? 2, if the abdominal route is selected, 
should the operation consist of removal of the entire uterus or only the 
supracervical portion, commonly called the subtotal or supravaginal 
operation? 3, should the ovaries be retained or removed in the cases 
where they appear grossly normal? 4, in the cases where the cervix is 
not removed, what is the danger of the later development of cancer in 
this retained stump? It is not the purpose of a review of this kind to 
answer these questions, indeed it would be quite impossible for any 
reviewer to answer them to the satisfaction of everybody interested in 
these' questions.' Therefore we shall present abstracts of recent litera- 
ture pertaining to the subject and allow the reader to decide on which 
side of the fence he prefers to be. 

Abdominal Hysterectomy. In the opinion of Richardson, 120 the most 
cogent argument offered in support of the contention by the advocates 
of routine total hysterectomy is the apparent steadily mounting inci- 
dence of cervical stump cancer. In his own experience the occurrence 
of stump cancer is so rare as to be a negligible factor, but he cannot 
ignore the numerous reports of its occurrence in the experience of others. 
It is impossible to determine accurately its true incidence because no 
one knows how many thousands of subtotal hysterectomies have been 
performed throughout the world, but he does not believe that it exceeds 
3%. In his opinion subtotal hysterectomy is indicated in only four 
types of cases: 1, those women requiring hysterectomy for benign 
disease who possess perfectly normal cervices; 2, cases in which the 
operative hazard, compels the execution of rapid and conservative 
surgery; 3, a few cases in which for good and sufficient reason it is of 
paramount importance to preserve the function of menstruation; and 
4, most cases requiring hysterectomy during pregnancy. Before dead- 
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ing upon subtotal hysterectomy, the surgeon should scrutinize the 
cervix with particular care, freely utilizing such diagnostic aids as the 
Schiller test, colposcope and biopsy, when in doubt as to the condition 
of the epithelium on its surface. Furthermore, remembering how fre- 
quently coexisting carcinoma at and above the level of the internal os 
is overlooked, as soon as the body of the uterus is removed by the 
subtotal operation, it should be laid wide open so as to permit of accu- 
rate inspection of all the endometrium; likewise all fibroid tumors 
should be bisected and examined and an immediate frozen section should 
be made of any suspicious area. He believes that there is little likeli- 
hood that stump cancer will later develop in any cervix which survives 
the rigid application of these tests. Although Richardson is thoroughly 
skilled in all types of hysterectomy and has devised a very efficient 
technique for the complete operation, he is unbiased and states that 
the complete hysterectomy is a surgical procedure of far greater magni- 
tude, requiring larger experience and more highly developed technical 
skill for its successful application than does the subtotal operation. 

Read and Bell 11 studied a series of 2344 consecutive hysterectomies 
at the Chelsea Hospital for Women in England which were performed 
for various indications by 14 gynecologists. Of this series about 75 % 
were of the supravaginal type and 25 % were total operations. In the 
subtotal group the morbidity was 20.0% and the mortality was 2.1%, 
while in the group comprising total hysterectomies the morbidity rvas 
27.1% and the mortality was 3.1%. After carefully tabulating their 
studies they conclude that each of the two types of operation has a 
definite place in gynecologic surgery. While the morbidity and the 
mortality are higher for the total operation, the sequehe following the 
subtotal operation are more numerous and of more serious consequence 
than those following the total operation. Taking into consideration 
the remote deaths due to these sequela;, the remote mortality rate of 
the subtotal operation is appreciably raised. The majority of the 
remote sequehe could have been anticipated by a more accurate inves- 
tigation of the cervix before operating and by the more frequent em- 
ployment of exploratory curettage to rule out malignant disease. The 
remote complications encountered after the subtotal operation include 
cervicitis, cancer of the retained stump, cervical menstruation, prolapse 
of the cervix, cervical' fibroids and intestinal obstruction. Pulmonary 
embolism especially follows the subtotal operation and accounts for a < 
considerable proportion of the deaths. The' more general employment 
of postoperative massage and exercises might diminish the incidence 
of this complication. In the total operation the use of silk in the 
neighborhood of the vaginal vault incurs a definite risk of sinus for- 
mation. These authors do not advocate the routine use of the total 
operation but feel that the scope of the subtotal operation is distinctly 
limited, since few women who have borne children have completely ■ 
healthy cervices. 

The opinion which GoodaU? expresses is based upon a personal 
experience arising from 550 consecutive cases of hysterectomy about 
equally divided between the total and the subtotal operation. As his 
experience improved, the totals greatly outnumbered the subtotals, so 
that at present the former operation is selected in about 90 % of the 
cases. It is not his -intention to force the unskilled surgeon into an 
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operation graver than that for which he is fitted by experience. But 
to the skillful surgeon, to whom a slightly longer operation presents 
no greater deterrent than the extra time that is expended, the total 
hysterectomy will present great advantages to the patient. In brief, 
he lists the disadvantages of the total operation as the greater time 
required, greater skill required, greater blood loss, greater danger to 
vital organs, greater difficulty if the pelvic organs are fixed deeply in 
the pelvic cavity or if the patients are obese. On the other hand, the 
advantages of the total operation are fewer immediate postoperative 
complications, fewer remote sequela; and smoother recoveries. When 
vaginal hemorrhage occurs after the total operation, as it has in slightly 
over 2 % of his series, the vagina should at once be cleared of clots and 
packed gently with gauze by means of a uterine packer. To leave the 
vagina filled with clots is to invite further bleeding. In every instance 
the above procedure, preceded by a blood transfusion, has promptly 
arrested the bleeding. He has found that thrombophlebitis is three 
times as common in the subtotal operation as in the total and he ascribes 
this to the fact that it is due to an infection of low virulence and in the 
vast majority of cases it emanates from a mucosal disease. 

In a series of 1376 abdominal hysterectomies presented by Siddaii 
and Mack, 15 there were 1141 subtotal and 235 total operations with 
mortality rates of 2.6 % and 6.4 % respectively. In analyzing the series 
with regard to different operators with different degrees of skill, it was 
found that in every instance there was an advantage in mortality for 
the subtotal operation. Pelvic inflammatory disease made hysterec- 
tomy more dangerous and explained the higher mortality which occurred 
with removal of the adnexa. They believe that the danger of cancer 
developing in the cervical stump is not great enough to justify the 
additional risk of the total operation in any but a small proportion of 
cases. Other less dangerous procedures should be more frequently 
recommended. The cervix may be coned out from above at the time 
of the subtotal operation, but this will not remove the most frequent 
site of later carcinoma, namely the region of the external os. Of greater 
value is the removal of the cervix from below or cauterization of the 
cervix, either before or after the abdominal operation. 

The removal of a myomatous uterus by morccllaiion is an old oper- 
ation and was used to extract large growths through small incisions. 
The disadvantage of the procedure when practised in the orthodox 
manner was the increased bleeding which occurred as the tumor was 
delivered piecemeal. To overcome this objection Rubin 13 has developed 
what he terms “retrograde” abdominal hysterectomy with avascular 
morcellation. The operation is like the standard hysterectomy except 
that the pelvic blood supply is controlled with the large uterine tumor 
remaining within the abdomen. After ligation of the main vessels, 
the tumor is removed by morcellation through a small subumbilical 
incision, even though the tumor mass may extend up to the xiphoid. 
He believes that the smaller incision will prevent large hernias and, as 
the uterus is allowed to occupy its natural position during the opera- 
tion, it acts as a non-irritating pad which prevents the intestine from 
prolapsing into the wound, lessening shock. In the event that any 
difficultv is encountered in the course of the operation on account of 
the small 'incision, it can readily be enlarged upward as far as desired. 
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The operation was devised and is recommended especially for the 
removal of the very large fibroids. 

, The question of whether a hysterectomy or a more conservative 
method should be used for the treatment of a perforated uterus has 
been considered by Ernst. 2 He reports 34 cases^ of perforation of the 
uterus complicating induction of labor or evacuation of the uterus aftei 
abortion, with 3 deaths or 9% mortality. In this series 3 cases, were 
treated conservatively with no mortality, 1 case was treated by simple 
laparotomy with drainage and died, 8 cases were treated by suture of 
the perforation with no mortality and in 22 cases hysterectomy was 
performed with 2 deaths. Two of the 3 deaths in the series were in 
patients who came to operation with a well-established peritonitis, in 
1 of which a hysterectomy with drainage was done, while the other 
was so hopelessly advanced that simple drainage was all that was 
attempted. Therefore, of the patients who did not have peritonitis at 
the time of operation only 1 was lost, or a mortality of 3 % which, of 
course, is comparatively low. Although suture of the perforation is 
the operation of choice in the early cases, in this series hysterectomy 
was indicated 20 times because of the large size of the perforation, 
wounds of neighboring structures, unusual thinness of the uterine wall, 
infection, and the like. Only 1 of these cases died and that was due 
to a secondary hemorrhage from the ovarian artery. 

V aginal Hysterectomy. Although the great ma jority of gynecologists 
prefer to do hysterectomy by the abdominal route, those who prefer 
the vaginal route are usually quite expert in its performance, and in 
their hands this operation has a low mortality and can be applied in 
many complicated cases. Heaney 5 reports his series of 627 vaginal 
hysterectomies with 3 deaths, or a mortality of 0.47 %. The indica- 
tions for the operation were uterine fibroids in 338 cases, uncontrolled 
menorrhagia in 119 cases, uterine prolapse in 76, adenomyoma in 60 
and for many other indications in the remainder of the series. The 
complication that is usually most' feared is postoperative hemorrhage, 
but in this series there were only 5 cases. In 1 case it was necessary to 
perform a laparotomy and ligate a small vessel, 1 required vaginal 
suture, while the other 3 merely required vaginal tamponade. Adeno- 
myoma of the rectovaginal septum is not infrequently associated with 
disease of the uterus requiring hysterectomy. Tliis complication should 
not deter one from operating vaginally, for this growth is more amenable 
to attack by the vaginal route than by the abdominal. In one case of 
this sort a tiny perforation of the rectum was made which was imme- 
diately sutured with an uncomplicated convalescence. In 3 cases, at 
some time during the convalescence, the vaginal vault opened and a 
tube prolapsed and became adherent in the vaginal vault. In such 
cases the patients usually complain of a profuse watery discharge. 
"When this occurs, slight traction is made on the tube under light anes- 
thesia until it is completely delivered in the vagina, and then a ligature 
is passed around the tubal mesentery and the tube burned off with a 
light nasal cautery. Vaginal hysterectomy causes very little reaction 
to the patients, and Heaney states that there has never been reported 
a series of abdominal hysterectomies with so low a morbidity and mor- 
tality as he lias reported in this series of vaginal operations. 

The relative value of vaginal and abdominal hysterectomy for benign 
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uterine disease has been very ably presented by Richardson 126 without 
assuming a partisan attitude for either one. Major abdominal oper- 
ations of any kind are not usually well borne by the aged and infirm. 
In this group abdominal panhysterectomy involves genuine hazard, 
whereas the vaginal removal of the uterus is astonishingly well toler- 
ated. In nulliparous women whose intrapelvic ligamentous and fascial 
supports of the reproductive, vesical and rectal units are normal, he 
always performs abdominal hysterectomy, unless there exists some 
specific contraindication to its use. Although adequate exposure for 
a vaginal operation in these cases may be obtained by the use of a 
unilateral or bilateral Schuchardt’s pararectal incision, the bleeding 
from these incisions is always free, and a proper reconstruction of the 
divided structures is not always obtained. Even with the additional 
exposure obtained by these incisions the hysterectomy may still be 
difficult and hazardous in women with deep pelves and strong, unyield- 
ing uterine supports. Complicated pelvic lesions tremendously increase 
the technical difficulties. Therefore vaginal hysterectomy in the nulli- 
para without uterine prolapse should be undertaken only by surgeons 
who have had large experience with the operation. As a general rule, 
total hysterectomy by either route should not be undertaken if there 
exists acute or subacute infection anywhere within the boundaries of 
the operative field. After the infection has subsided there are likely 
to be numerous adhesions which more or less fix the pelvic organs, and 
for this reason abdominal operation will be more satisfactory. If there 
are associated ovarian neoplasms it would seem wiser to employ the 
abdominal route so that there will be no spilling of ovarian contents 
and also that a thorough abdominal exploration may be made. While 
it is true that tumors as large as a 4 months’ pregnancy can be removed 
by the vaginal route, it is not usually wise to do so when the tumor is 
larger than an 8 weeks’ pregnancy. Caution should be exercised in 
delivering through the detached vaginal vault even a tumor of this 
size because of the danger of serious damage to the base of the bladder 
and its sphincter muscle from overstretching. If intraligamentary, 
retroperitoneal, cervical or subvesical myomas are to be dealt with, 
one should always assume that normal anatomical relationships in the 
true pelvis have become distorted. Frequently this occurs to an extra- 
ordinary degree and failure to recognize the added operative hazards 
thus produced is responsible for many divided ureters and bladder 
punctures. With regard to the treatment of uterine prolapse, he 
believes that where total hysterectomy is indicated for other reasons 
in conjunction with correction of the various types of vaginal hernia, 
the vaginal type of hysterectomy is to be preferred. He warns that 
operative attack upon hemorrhoids, fissure and fistula-in-ano, recto- 
vaginal fistula, and complete laceration of the perineum should not be 
combined with total hysterectomy by either route. If removal of the 
uterus must antedate correction of such maladies, subtotal abdominal 
operation is much safer, because it evades the danger of contaminating 
the operative field with subsequent development of serious complica- 
tions and also obviates the restrictions which such operations impose 
upon postoperative rectal therapy. He emphasizes the. importance of 
a thorough surgical toilet of the vulva, vagina and cervix immediately 
preceding the operation, and states that a total hysterectomy should 
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never be performed by either route m the presence of any active infec- 
tion Even in the absence of active infection the vaginal flora and the 
cervical glands may harbor the most virulent types of streptococci, 
and failure to recognize this fact is responsible for an occasional fatality 
and for many instances of postoperative wound infections, secondary 

hemorrhage, pelvic cellulitis and other complications. 

Ovarian Function After Hysterectomy. Arguments have frequently 
been presented for and against removing apparently normal ovaries at 
the time of hysterectomy. The conservatives feel that even though the 
uterus be removed, the ovaries serve an important function in the 
elaboration of internal secretions of much benefit to the patient. The 
radical school are of the opinion that following hysterectomy the 
ovaries soon become almost functionless and are a source of possible 
future trouble and hence should be removed at the primary operation. 
In order to throw some light on this subject some experimental work 
on animals was done by Burford and Diddle. 1 They, performed total 
hysterectomy on 5 female monkeys (Macaeus rhesus), including mature 
and immature animals, and noted the effect on the ovaries. The 


animals were followed for periods ranging from 121 to 217 days after 
operation. No impairment of ovarian activity could be detected by 
vaginal lavage studies, "sex skin” color records, or examination of the 
ovaries at laparotomy. A postmortem census of the follicles in the 
ovaries revealed no increase in follicular atresia for either the mature 


or. the immature group. One immature animal went on to definite 
sexual maturity 103 days after hysterectomy. They conclude that 
hysterectomy in the Macacus rhesus monkey is without effect upon 
the ovary, except for purely traumatic effects. The monkey affords 
no evidence that the uterus contributes any endocrine influence upon 
the ovary. 

This subject has been studied from the clinical aspect by Marx, 
Catchpole and McKennon, 7 who state that the contrast between the 
hormone picture and clinical symptoms after total and after subtotal 
hysterectomy is impressive and striking. In the majority of the total 
hysterectomies they observed a rapid increase in prolan and a less 
rapid decrease of estrin. Hot flushes occur almost immediately follow- 
ing the operation. Compared with this, cases of supravaginal hyster- 
ectomy show much less violent changes of the hormone picture, occur- 
ring more gradually and in the majority of cases appearing after several 
years and the hot flushes occur much less frequently and much later. 
Among 8 cases of total hysterectomy, they found 5 manifesting hot 
flushes of 6 showing an increase of prolan, whereas among 13 cases of 
supravaginal hysterectomy they found only 2 presenting hot flushes of 
G with a high prolan level. These findings indicate, first, that the 
increase of prolan is not necessarily associated with the production of 
hot flushes and, second, that with an equal rise of the prolan level, 
hot flushes are more, apt to occur in cases of total hysterectomy than 
m cases of supravaginal hysterectomy. It seems that hot flushes are 
more likely to develop, the more abruptly the uterine function and the 
normal utero-ovarian-pituitary balance are disturbed, as it occurs in 
t lie total compared with the subtotal operation. They were surprised 
to find how long the ovary can continue to function after supravaginal 
hysterectomy since they found normal quantities of estrin in 2 women. 
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35 anc! 36 years old, more than 4 and 0 years after the operation, which 
would contradict the opinion of previous clinical observers that the 
life of the ovary after hysterectomy averages only 2 years. They 
believe that the preservation of only a small part of the uterus seems 
to have a retarding effect upon the appearance of retrogressive changes 
in the pituitary-ovarian function and the occurrence of menopausal 
symptoms. Their studies seem to support the theory that the uterus 
elaborates a catalytic principle acting upon some part of the pituitary- 
ovarian hormonal mechanism, regulating its normal balance and func- 
tional harmony. The amount of estrin output after hysterectomy is 
determined more by the biologic quality than by the amount of ovarian 
tissue retained. 

A similar study has been made by Tamis, IC who found that ovarian 
activity persisted longer in the women under 35 years of age at the 
time of operation than in the older group. Conservation of the ovaries 
in the younger group tended to retard the onset of flushes to a greater 
degree than in the older group, but in both groups, when they did 
occur, they lasted longer than when they appeared in the bilaterally 
oophorectomized women. No direct relationship could be demon- 
strated between follicle hormone production per se, and the onset and 
severity of the vasomotor disturbances of the menopause. Whatever 
influence the ovary exerts over these disturbances is due to some other 
mechanism, in his opinion. It is believed by some that the endo- 
metrium produces a hormone and that the amount of flushes after 
hysterectomy is proportional to the amount of endometrial tissue 
excised. He therefore makes the suggestion that not only the ovaries 
be conserved when performing hysterectomy but also that ns much of 
the uterine mucosa as possible be saved. 

In a review of 2042 hysterectomies, Kretzsclimar and Gardiner 6 
found that complete removal of all ovarian tissue hastens the onset 
but does not shorten the duration of symptoms ’of the surgical meno- 
pause, as has been previously contended. The high incidence of meno- 
pausal symptoms following operations for pelvic inflammations would 
suggest that conservatism in this condition is unwise, if ovarian tissue 
showing degenerative changes is to be retained. The onset of the 
surgical menopause should not presuppose a decrease in, or a cessation 
of, sexual activity, since 57 % of the patients in this series who devel- 
oped hot flashes showed either an increase or no change in their libido. 

Cancer of the Cervical Stump. The most potent, if not the only 
reason for advising the performance of total abdominal hysterectomy, 
is the possibility of the occurrence of cancer in the cervical stump 
which remains after the supravaginal operation. As stated earlier in 
this review, no one knows the exact incidence of this possibility, but 
the figures presented by Meigs 8 from the Massachusetts General Hos- 
pital are illuminating. There were 39,930 married women over the 
age of 30 admitted to the hospital wards for all reasons, from June, 1900, 
to June, 1933, and there were 751 patients with cancer of the cervix 
admitted in the same period. Thus in this population the incidence 
of cancer of the cervix is 1.8%. In the same 33 years there were 1774 
subtotal hysterectomies for benign disease performed in the hospital, 
and in this period of time there were in the hospital but 13 cases of 
real stump cancer (0.73%). As this hospital receives patients from all 
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the New England states, and as many of the worst and most difficult 
problems reach there, it is reasonable to assume that it would admit 
more cancers of the cervical stump from other hospitals than it would 
lose following its own hysterectomies. This figure, 0.73%, is less than 
one-half of the percentage incidence of cancer of the cervix. In other 
ivords, cancer of the retained cervix is not more likely after subtotal 
hysterectomy than, but one-half as likely ns in, women as a whole- 
]?or the advocates of total hysterectomy to maintain theii position it 
would be necessary for them to show not over a 0.73% difference in 
mortality between subtotal and total hysterectomy. Meigs states 
that this might be accomplished by an operator well trained in this type 
of surgery, but to advocate total hysterectomy to all surgeons through- 
out the country in all patients to prevent the occurrence of cancer in 
the cervical stump would be the cause of far more deaths in an attempt 
to prevent cancer than would die of cancer itself. It is also obvious 
that total hysterectomy cannot be advocated in only special groups of 
cases, but it must be advocated in all, even those who have had no 
children. No one xvill deny that total hysterectomy is a more formidable 
and more serious operation than simple subtotal removal of the uterus. 
The morbidity, the chance of injuring the ureters and bladder, the possi- 
bility of vaginal prolapse and the foreshortening of the vagina in the 
young married woman are all against this operation as a routine. 

In a series of 1900 cases of supravaginal hysterectomy at the Free 
Hospital for Women in Brookline, Pearse 10 estimates that the incidence 
of stump cancer is about 1 %. In comparing the cases in which the 
operation was done for fibroids with those in winch it was done for 
pelvic inflammatory disease, the incidence was about one-half as great 
in the former as in the latter. In no case of previous prolapse or proci- 
dentia did cancer occur in the retained stump. He is also of the opinion 
that unless the mortality from total hysterectomy can be shown to be 
the same as or less than that for supravaginal hysterectomy, the possi- 
bility of later cancer of the cervix should not be considered as an indi- 
cation for complete extirpation. 

As a result of their study of 38 cases of stump cancer examined at 
the Manchester Radium' Institute, Nuttall and Todd 9 classify these 
cases into 2 groups: Group A consists of coincident carcinoma which 
was present at the time of hysterectomy or discovered within such 
time as to justify the assumption that the growth was then present. 
Group B includes the true stump cancers which were discovered 2 or 
more years after the hysterectomy. The prognosis varies with the 
groups. In Group B it is relatively good, being at least the equivalent 
of that of ordinary cancer of the cervix. In the first group it is very- 
bad. The generally accepted view that the prognosis is poor arises 
from the consideration of the 2 groups as a single entity. The good 
results obtained in true stump cancer do not support the contention 
that subtotal hysterectomy should be abandoned because of the risk 
of subsequent malignant change in the stump. The bad results ob- 
tained in coincident carcinoma are analogous to those obtained following 
any incomplete operation elsewhere in the presence of malignancy. 
Ihej are the lesult of missed diagnosis and emphasize the importance 
of careful pre-operative examination. 

In the series of over 500 cases of supravaginal hysterectomy which 
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Scheffey 14 reports, the incidence of the later development of cancer of 
the cervical stump is calculated as 0.902 % He stresses the importance 
of pre-operative treatment of the cervix and shows that of 170 patients 
who had such treatment only 1 developed stump cancer, an incidence 
of 0.50S %. On the other hand, of 3S4 patients who received no cervical 
treatment prior to supravaginal hysteiectomy, stump cancer devel- 
oped in 4, an incidence of 1.04%, or twice that which occurred in 
the other group. “When stump cancer develops, it should be treated 
by irradiation, using both radium and Roentgen ray. He reports a 
series of 10 cases, 4 treated with radium alone, 5 with radium and 
Roentgen ray and 1 with Roentgen ray alone. Three of these are 
alive and well S years after treatment, representing a 5-year salvage of 
42 %. One is alive and well 4 years after treatment and 1 is alive and 
well after 2 years. Considering the entire group, this represents a 
present-day salvage of 50 %, which is certainly a very creditable report. 

Healy and Arneson, 4 in discussing a series of 67 cases of stump cancer 
seen at the Memorial Hospital, New York, also agree with the pre- 
vious authors that the low incidence of stump cancer does not justify 
routine total hysterectomy. These cases have been treated by irra- 
diation with a 5-year salvage of 14 %. 

Frynk B. Block, M.D. 
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PUBLIC HEALTH PROBLEMS: METHODS AND POLICY IN 
THE CONTROL OF SYPHILIS. 

The control of j enereal (“genito-infectious” 2ir "~ i c c ) disease, and 
of syphilis especially, has long had passive recognition at the hands of 
public health authorities as one of the major disease problems of the 
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world. Within the past decade a wave of interest has been gathering 
headway and has been brought to a crest with the appointment as • 
Surgeon-General of the United States Public Health Service of Dr. 
Thomas Parran, Jr. It is Dr. Parran’s evident intention to give to the 
problem of syphilis during the next decade or longer a very substantial 
share of the energies devoted to public health in this country. An 
orientation with respect to the problem and its bearings on medical 
practice is, therefore, timely and important. 

The foundation for any program of such importance is an adequate 
study of prevalence, and this the United States Public Health Service 
has been developing in this field, with the cooperation' of other agencies 
such as the American Social Hygiene Association. The most authori- 
tative recent review of this work is that presented by Dr. R. A. Yonder- 
lehr/ 174 in charge of the Division of Venereal Diseases, U.S.P.H.S., at 
the December Conference on Venereal Disease Control, Washington, 
December 28-30, 1936. On the basis of one-day cross sections and 
other statistical determinations, it is now definitely known that the 
minimum number of persons in the United States constantly in need 
of medical care because of syphilis is 683,000, or 4 per 1000 population. 45 
Annually in the United States one-half million cases of early syphilis 
seek authorized medical care. 476 There is a large though undetermined 
number of individuals acquiring the infection who neglect treatment 
until some late manifestation forces them to have attention. As 
Vonderlehr points out, the disease is never thought of as epidemic in 
the United States, yet annually there are twice as many new cases of 
syphilis as scarlet fever, 13 times as many as diphtheria, 28 times as 
many as typhoid, and 1§ times as many as of tuberculosis. The attack 
rate' for syphilis based on a New York State survey is 2\ times as great 
in cities over 10,000 as in cities under 10,000, being 41.6 per 100,000 in 
the larger cities. The urban attack rate was 40 % higher than that for 
upstate New York. Incomplete reports substantiate the statement 
that the incidence of the disease is highest in the South, owing to the 
presence of a large infected negro population. Analyses of the age, 
sex and marital status bring out conspicuously the youthfulness of those 
infected. It is estimated that 100,000 acquire the disease before 20, 
and even that 11,000 acquire it between the ages of 11 and 15. The 
incidence of syphilis in the colored race is twice that in the white, and 
twice as high in the single male as in the single female. 27 - 7 

The trend of the disease in this country has been investigated as a 
significant guide to what will be required in its control. From 1919 to 
1930 there has, of course, been a gradual increase in the rate of reported 
cases for the country as a whole. 460 Special surveys have been made 
to avoid the obvious error of statistics based on mere increase in reported 
cases.. From such one-day censuses in special communities aggregating 
Si million in population, it is apparent that the prevalence rate of 
syphilis increased between 1927 and 1933, 3.4%. Between 1930 and 
1934 in Massachusetts, it increased 1.5%, the rate for the female 
increasing 12 times that for the male. 27 - 7 The morbidity surveys of 
upstate New York have shown an increase in the prevalence rate for 
all stages of syphilis of'32%. 476 

In contrast to this general increase, surveys of special localities for 
early syphilis have shown such figures as a decrease of 13 % between 
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1927 and 1933 in 17 selected communities, 45 a decrease of 31 % between 
1927 and 1935 in Massachusetts ; 27/ and of 45% in upstate New York 
during the same period. This decline in early syphilis, as will be seen, 
is accepted throughout the world as one of the most usable and hopeful 
criteria of public health control for the infection. Late syphilis increased 
in the respective groups above mentioned 1 1 %, 19 % and 60 %. Syphilis 
in pregnant women, on the other hand, offers a hopeful contrast with 
a striking decline in certain special areas such, for example, as the 
State of Massachusetts, in which Hinton’s examination 27 - 7 of the sero- 
logic reactions of nearly 8000 pregnant women between 1915 and 1919 
and 17,000 pregnant women between 1930 and 1934 indicated a reduc- 
tion of 70% in positive and 76% in doubtful serologic reactions in 
spite of the recent employment of much more sensitive tests for a 
9 months’ period in 1934. A review of stillbirths, in which syphilis is 
reported as the etiologic factor shows no decline between 1922 and 
1933, but there is a decline in the general mortality of infants due to 
syphilis from 0.S6 to 0.52 between 1921 and 1933. 44 

Cardiovascular syphilis, so far as available figures indicate, is showing 
a downward trend in spite of the upward trend of heart disease at 
adult ages in the general population. In 1914, at the Massachusetts 
General Hospital, 12% of a group of cardiac cases were due primarily 
to sypliilis, while in 1 92S the proportion due primarily or secondarily 
to syphilis was 5%. 50 A reduction of 20% has occurred in aneurysms 
in the same hospital, 5 and aortic insufficiency and aneurysm have 
dropped 40% in the United States Army in the 10 years ending 1934. 

In the field of neurosyphilis, first admission rates for paresis in 500 
institutions in the United States show no change from 1922 to 1933, 
while first admissions for other causes than paresis have increased 17%. 
In Massachusetts, a slow decline has been apparent for males since 
1920. Mortality data for paresis in the registration area of 1900 indi- 
cated a decline from 1916 to 1933. In New York and Massachusetts, 
there has been a rapid decline from 1924 to 1927, but since 192S the 
rate has remained stationary at 3.S per 100,000 population. The death 
rate for tabes dorsalis declined from 3.0 in 1915 to 0.9 in 1933. 466 

It is apparent then, that syphilis is a major, if not the major national 
health problem, that the disease itself is at least not on the decline in 
this country, though the incidence of early syphilis where public health 
measures are achieving some degree of success is definitely decreasing. 

The Medical Situation. Controllability of Infectiousness and Pre- 
vention of Late Complications. A number of summaries of today’s 
medical situation with respect to the disease, and particularly to that 
of control by prevention of infectiousness are available. 6,9,16,246,29,40,41 ’ 470 
The inspiration to much of the work that has clarified and organized 
our conceptions on this matter should be traced to the Health Organ- 
ization of the League of Nations, which in 1928 organized the Com- 
mission of Experts on Syphilis and Cognate Subjects which, under the 
chairmanship of Jadassohn, drew up a comprehensive scheme for inter- 
national study of therapeutic methods and results in the early phase 
of the disease. From this, in its various national ramifications, sprang 
the inspiration for the Cooperative Clinical Group and the United 
States Public Health Service studies of American methods and results 
which today form the most tangible and dependable basis for American 
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practice side by side with their incorporation into the International 
Treatment Standard' formulations of the League of Nations Commis- 
sion. A convenient summary of the principles involved in the use of 
treatment for the control of syphilis is that of Moore (Chairman’s 
Report in Proceedings of the Conference for Venereal Disease Control 
Work, Washington, D. C., December 28-30, 1936). 2!a As an indication 
of the source to which public health must turn for help in the treatment 
of the disease, it appears that 55% of the physicians engaged in private 
practice in this country do not treat syphilis at all. Slightly more 
than 50% of all patients known to have the disease are treated in 
clinics. Clinic treatment is in general better in quality than that given 
in private practice. In practically all communities in the country the 
demand on private practitioners for treatment should be increasing, 
hut in spite of this, almost everywhere the facilities now available are 
unquestionably inadequate to meet the potential case load. Clinic 
practice in this country is at present estimated to be only 25 % efficient, 
and for the potential case load only 10% efficient. It is felt, therefore, 
that the clinic rather than the private practitioner is the backbone of 
the community program for the control of syphilis. There need, how- 
ever, be no conflict between clinic and private practice for there is 
easily enough for both. The major emphasis of clinic practice should 
be on the treatment of the patient with infectious early syphilis. Where 
the syphilis clinic is not part of a general hospital, expert consultation 
service should be developed, a need, indeed, which is felt throughout 
the entire field of public health and private management of the disease 
at the present day. 

The amount and kind of treatment required to control syphilis as an 
infectious disease has been reviewed in the publications of the Cooper- ' 
ative Clinical Group 10 "’ 6 - 2ie ' 2S - 43<z and is summarized by Stokes 40 and 
by Moore. 240 Quoting Moore, the principles involved in the manage- 
ment of early syphilis presuppose that the average patient is a healthy 
young adult free from complicating diseases. The manifestations of 
syphilis are uniform in this type of patient and uniform results are 
achieved with a surprising regularity under standardized modes of 
procedure. The broad principles established by the Cooperative Clin- 
ical Group and United States Public Health Service studies and in the 
work of the League of Nations Commission of Experts are as follows : 
Results of treatment by two systems, the Danish-British Intermittent 
System and the American Continuous type of treatment are authori- 
tatively established. For American practice the Continuous System 
is the more acceptable standard and presupposes in the management of 
the early infection no rest period of any kind until arsenical treatment 
is finished. Treatment must be prolonged for a minimum of 15 to 18 
months regardless of serologic findings at the time the disease is diag- 
nosed and regardless of serologic progress during the treatment. For 
the control of infectiousness a minimum of 20 injections each of an. 
arsphenamine and a heavy metal (preferably bismuth) are essential. 

T or the accomplishment of individual cure a minimum of 30 injections 
oi an arsphenamine and 40 of a heavy metal are desirable. Lifelong 
post-treatment observation with periodic reexamination has the sup- 
port of many observers, but modifications of this requirement have 
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been suggested by the study of the question made by Stokes and 
Usilton. 41 

The system of treatment carrying out these principles which has 
been laid down by the United States Public Health Service as the basis 
of effective practice for this country is what is technically spoken of as 
the Continuous-Alternating technique. That is, the arsenical drug is 
given for a series ranging in the ease of old arsphenamine (606) from 
4 to 6 injections, and of neoarsphenamine (914) from 8 to 10 injections 
at weekly intervals, the first 2 or 3 injections being perhaps crowded 
into the first 10 to 15 days. Upon the completion of this arsphenamine 
course, or commencing simultaneously with the last injection or 2, 
the patient receives bismuth salicylate intramuscularly for a series of 
injections ranging from 4 to 6 at weekly intervals. The patient then 
resumes his arsenical for a second course, approximating in length the 
first course and again at its close receives bismuth exclusively for a . 
period similar in length to that of the first bismuth course. Thus, 
courses of arsenical and bismuth alternate with or without overlapping 
until the patient has received the optimum of 30 injections, or more if 
any indications for prolongation of treatment have arisen (c. g., fluctu- 
ating or weak positive serologic tests, symptomatic recurrence, and so 
forth). Following the completion of the arsenical and bismuth alter- 
nating phase of the treatment, the patient continues bismuth intra- 
muscularly and for the first time in his course is allowed brief rest periods 
of 4 to 6 weeks between bismuth courses of 6 to 10 injections. When 
the patient has received a total of at least 30 arsenical injections and 
from 40 to 60 bismuth injections he is rated as ready for 2 years’ pro- 
bationary observation provided his course up to this point has been 
absolutely uneventful. An essential feature in the management of 
every case of early syphilis is the examination of the spinal fluid, which 
should be properly performed between the sixth and twelfth months of 
treatment and certainly before the first rest period is granted. It 
should be made clear to American practitioners that the continuous- 
alternating system just described is unquestionably superior to an} 7 of 
the American forms of intermittent treatment. Repeated studies 396,40,43 ' 1 
have demonstrated very clearly that the lapse, or rest period is in 
American practice responsible for drops in ultimate efficiency (“cures”) 
ranging from 10 to 40%. The absolute curative efficiency of con- 
tinuous-alternating treatment at the most favorable period of the 
disease, namely, the seronegative primary, is 86.4 %. It seems probable 
in resurveys now in process that the absolute efficiency of this system 
of treatment will ultimately range in the 90’s. Curiously enough it 
appears that the use of the continuous-alternating system of treatment 
in fully developed secondary syphilis yields better results than would 
ordinarily be expected; namely, 81.5%. 

The influence of continuous-alternating treatment upon the incidence 
of infectious relapse has been repeatedly reviewed 40, 42, 436 and need not 
be dealt with here beyond the statement that the continuous-alternating 
system above described has, in all particulars connected with relapse, 
an unmistakably higher efficiency rating than that of American types 
of intermittent and irregular treatment. 

It is an aphorism to be dinned into the ears of the medical profession 
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by every possible device that late syphilis is the consequence of inade- 
quately managed early syphilis. To this statement also the observa- 
tions of the Cooperative Clinical Group have given statistical back- 
ground. Cardiovascular -syphilis, 106,836 for example, developed in 1.6% 
of 935 early syphilis patients followed from 3 to 10 years and in 6.7 % 
of 105 patients observed from 10 to 20 years; but not one who had had . 
adequate treatment for early syphilis developed a serious cardiovascular 
lesion in the 3- to 20-year group. A Cooperative Clinical Group survey 
of asymptomatic neurosyphilis, with O’Leary as spokesman,- 8 demon- 
strates that adequate treatment given by the Continuous System 
results in the lowest incidence of neurosyphilis (11.7%) of any form 
of treatment now available. The ancient bugaboo of supposed predis- 
position to neurosyphilis by modern treatment methods has by this 
study as well as a number of others been embalmed for decent burial. 

In no aspect of the transmission of syphilis has its controllability by 
adequate treatment been more fascinatingly or effectively demonstrated 
than in the field of congenital infection of the fetus. The treatment of 
the pregnant woman has revolutionized the situation for the child. 

' The pioneer work of Boas and Gammeltoft 3 has found effective con- 
tinuation in the demonstrations by McCord, 22 Bartholomew 2 and others 
in the United States of the striking protective value of treatment of the 
mother for the potentially syphilitic child. The principles, as under- 
stood today, are summarizable in terms of the time in the pregnancy 
when treatment is begun and the amount of treatment administered. 
The serologic state of the mother during the pregnancy also influences 
the outcome; a mother seronegative during pregnancy has an 81 % pros- 
pect of a healthy child, while a mother seropositive during the pregnancy 
has only a 57 % prospect of a healthy child. IOa - 396 If treatment is 
begun before the fifth month the prospect of a healthy child aggregates 
78% as compared with 61 % if treatment is begun after the fifth month. 

If 10 arsenical injections and 10 heavy metal injections are given before 
the fifth month, 91 % of the children are healthy. The preponderance 
of arsphenamine over heavy metal in the treatment scheme favors the 
birth of a healthy child. With reasonable attention to the established 
rules for the prevention of complications, the pregnant woman is an 
admirable subject for treatment and, in fact, tolerates it somewhat 
better than the non-pregnant woman. Regardless of serologic status 
there can be no question that the untreated syphilitic woman is a 
.potential carrier of infection for the fetus up to 10 or 11 years after 
she acquires the disease. In fact, the untreated seronegative pregnant 
woman in the CCG statistics gave birth to only 28% healthy children. 

It is apparent then, that treatment is the strong right arm of prac- 
tically every aspect of the control of the disease today. To find the 
infected individual, to find him early, to treat him continuously by a 
combined arsenical and heavy metal therapy to an already established 
optimum standard is the essence of the matter. 

The Control Setup With Its Possibilities and Limitations. To all 
students of the problem it is now apparent that if an arsphenamine can 
be brought to each infected individual in adequate amounts with regu- 
larity, our mastery of the disease can be all but complete. For the 
demonstration of this fact we are indebted not alone to the clinical 
observations of disappearance of Spirochteta pallida from infectious 
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lesions within 24 to 96 hours following a single injection, but to what 
might be regarded as public health laboratory experiments in the 
control of syphilis, of which the technique of the Scandinavian countries 
during the past half century has been the outstanding model and 
“health demonstration.” The principles established by the Scandi- 
navian type of organized attack on the disease have been admirably 
reviewed by the New York Commission, appointed to study various 
phases of continental experience. 8 It is important to understand both 
the application and limitations of the Scandinavian procedure, because 
they are now so widely used as an argument for the infallibility, one 
might say, of public health control of the disease. The Danish scheme 
in operation in many of its essentials since I78S, provides first, for the 
reporting of all cases of syphilis and gonorrhea, but not by name unless 
delinquent; free treatment (July, 1790); compulsory treatment (1874); 
legal prohibition of prostitution and solicitation (1906) ; and the assump- 
tion by the State of the entire cost of providing for the diagnosis and 
treatment of all cases of syphilis and gonorrhea (1932). Here, then, 
clearly outlined, is the skeleton framework upon which, as a public 
health issue, the control of syphilis must be built. 

Some notion of the effectiveness of the Scandinavian program for 
the control of syphilis may be gained statistically from the incidence 
rates for the disease in three representative cities; in 1919 as compared 
with 1934. In the city of Copenhagen the rate fell from 527 to 28 per 
100,000. In Stockholm, the rate declined from 450 to 7 per 100,000. 
In Oslo, the decline was from 350 to 30 per 100,000. Such figures as 
these which foreshadow a virtual extinction of the disease in the com- 
munities concerned constitute the basis for the prevailing optimistic 
statement in national antivenereal programs throughout the world. 

It is important for the student of these questions, however, to realize 
that such results as these when examined from other angles are suscep- 
tible of varying explanations not necessarily associated with the effec- 
tiveness of a public health campaign. Moreover, it must be realized 
that in the Scandinavian countries highly special conditions prevail 
which can be reduplicated only with the greatest difficulty, if at all, 
through a large part of even the civilized world. A homogeneous 
population long accustomed to public health practice and with a medical 
profession thoroughly imbued with the disciplined conception and 
thoroughly equipped with the high standard of educational and prac- 
tical accomplishment necessary for such a task inevitably constitutes a 
unique rather than a general demonstration of the possibilities before 
us. That it is possible, however, by even less ideal applications of the 
principles above set forth to bring about substantial reductions in the 
incidence of venereal disease, has been illustrated for our own state of 
Massachusetts which in many particulars reduplicates the special char- 
acteristics of the Scandinavian countries. In intelligence and intensive- 
ness the movement against syphilis under Nelson’s direction in this 
State achieves a high for American accomplishment today. NeIson s,/ 
finds that neurosyphilis in Massachusetts has sustained in 4 years an 
incidence reduction of 32.3 %. Tins is confirmed in several directions. 
Syphilis in pregnant women in 15 years has been reduced 70%; admis- 
sions to syphilis clinics in 10 years in spite of an expanding program 
have been reduced 30%. The latest available statistical data from 
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New York State, whose program ranks with that of Massachusetts in 
effectiveness, very closely parallels the Massachusetts ti end. 

Whether the optimism engendered by these successful local programs 
can be justified in a national field is, of course, an important question 
for which the evidence in Great Britain is quite widely accepted as valid. 

As a nationwide setup for the control of venereal disease, that of 
Great Britain has many features applicable to practice conditions in 
other larger countries, including the United States, and these should 
be summarized in order to add point to the figures indicative of the 
degree of their success. 8 The public health services of Great Britain 
are combined under a single central governmental agency, the Ministry 
of Health. The actual provision of facilities for control of the venereal 
disease situation is, however, local, through the County Councils and 
County-Borough Councils which, of course, recognizes the extremely 
important 'local phase of the control of this type of disease. The influ- 
ence of the Ministry of Health, however, exerted through Colonel L. W. 
Harrison and conditioned by its larger share in the finance, is paramount. 
It has made possible the development of uniform high-grade free diag- 
nostic laboratory service confined to approved laboratories throughout 
the United Kingdom, and control of placement and operation of clinics 
comparable to that possible in municipalities and smaller countries like 
the Scandinavian. The free distribution of drugs has served to indicate 
the partition of the existing treatable syphilis between private practi- 
tioners and public clinic agencies, and shows that only about one-sixth 
of all treatment conducted is carried on outside of government clinics. 
The profession at large may therefore be judged in Great Britain, prac- 
tically to have surrendered the venereal disease problem except in a 
few of its special aspects, to the State. Three-fourths of the cost of 
treating venereal disease is borne by the central government which 
naturally makes the local authorities amenable in the highest degree 
to suggestion and coordinative advice. Something short of 82,500,000 
is the approximate annual expenditure involved, which affords a species 
of measuring tape for what should be expected in larger countries like 
the United States. 12 ' 27d . This is interpreted by Colonel Harrison as 
approximating 5 cents per capita per annum. It is a striking fact in 
British venereal disease practice that the reporting of venereal disease 
whether by name or number to central authorities and the use of any 
form of compulsion in the acceptance and continuance of treatment 
has thus far been avoided. The improvement in the control situation 
in Great Britain may, therefore, be interpreted as a product of education 
rather than force. 

The number of cases of syphilis dealt with for the first time in treat- 
ment centers throughout England and Wales has been reduced from 
the peak of 1920, 42,805 cases, to 19,335 in 1935. This represents a 
55 % reduction and indicates that the volume of syphilis has declined 
within 15 years, since the peak, to 45 % of the original figure. Cases 
of syphilis with infections of less than a year’s duration have been 
reduced from an incidence rate of 2.2S per 10,000 population to 1.47 
per 10,000 population in the 5-year period 1931-35. This is a reduction 
of 35%. The death rate from infantile congenital syphilis has been 
reduced S6% from the peak year in 1917 to the low of 1935. 1 
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The Obstacles to Syphilis Control. The optimism inspired by the 
apparent logic of the situation, particularly as regards the chemo- 
therapeutic control of infectiousness and the statistical evidence just 
cited from various sources, cannot be accepted without critical anal- 
ysis. This was attempted by Stokes 386 in a consideration of the obverse 
side of the picture. Pointing out a number of as yet unanswered prob- 
lems concerning the Spiroclneta pallida itself and the reservoir of infec- 
tion in the asymptomatic carrier together with such considerations 
involving the granular form of the organism and possible relations to 
virus diseases, this author calls attention to the inconveniences and 
difficulties of ' dark-field diagnosis, which will probably require the 
development of a centralized mechanism, and the margins of uncer- 
tainty and error involved in serologic tests especially from the stand- 
point of their technical performance. He points out that the anti- 
syphilis campaign from the standpoint of publicity and promises is 
proceeding far ahead of a rational expectancy for the development of 
adequate facilities. For example, the proposal to have a serologic test 
for syphilis become part of the examination of 7,700,000 annual admis- 
sions to medical and surgical beds as the first step in uncovering the 
infection in the population at large, is in itself an undertaking for which 
no large nation and certainly not the United States, is anything like 
prepared (c/. Moore 2w ). When, in addition, the total of out-patient 
and dispensary examinations is included; when it is estimated that 
3,000,000 new syphilis patients annually will be uncovered, 650,000 of 
them fresh infections, it is apparent that the money and generalship 
alone required for this single phase of the enterprise will be very large. 
The lethargy of the physician where such routinization is involved, the 
attitude of the courts, 396 and most recently, the inadequacies of the 
performances of laboratories themselves, 11 all gravely influence the 
future of this most important detective effort. While there has been a 
substantial increase in alertness, the great primary essential to the 
recognition of syphilis and the comprehension of its behavior in any 
and all phases, there is no question that the teaching of medical students 
and the knowledge of the general practitioner at the present time, both 
in diagnosis and in treatment are wholly inadequate to the responsi- 
bilities involved in the new campaign. The terra incognita of the 
woman’s genital tract, the bearer of the large proportion of infectious 
lesions during the critical transmissible period is emphasized. Epi- 
demiology with respect to syphilis is still in its infancy. There does not 
exist at the present time even the necessary trained personnel to under- 
take the difficult and exacting detective work of tracing the devious 
course of syphilis through the community. That such a personnel 
can be developed is a foregone conclusion, but the time involved will 
certainly not bring the control of syphilis and its extinction as a disease 
into the 30 years of an ordinary generation. The influence of money, 
vice and alcohol has by no means diminished in recent years, and much 
must be learned and relearned from studies of this problem whose titles 
are now all but forgotten in the literature. Female passive transmission 
of the infection; the extent and possible extension of perversion also 
bids fair to take its part in the final reckoning. 

The treatment control situation contains intrinsic difficulties of which 
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enthusiasts often lose sight. The minimum treatment adequate to the 
control of infectiousness constitutes in reality not the magic wave of a 
wand as so often depicted, but a tedious, exacting, inconvenient, costly, 
sometimes dangerous procedure, demanding of the patient a more than 
average display of character, and of those who care for him an extra- 
ordinary knowledge and tact in dealing with human nature. Granted 
even that patients, actual and potential, can be educated to the point 
of maximum cooperation, there still lies before the venereal disease 
control movement a vista of educational effort directed at the medical 
profession itself for which present-day provision is wholly inadequate. 
Wile 51 has pointed out that 58 of 63 undergraduate medical schools 
surveyed in the United States make only the most skeleton and inade- 
quate provision for instruction in syphilology, and Stokes and his co- 
workers at the University of Pennsylvania Clinic 33 have pointed out 
clearly how even minor technical slips in treatment given by supposedly 
skilled organizations act to break up the allegiance to treatment and 
the ability to continue it which is so vital a part of the present-day 
program. Prophylaxis, -mechanical and chemical, has critical weak- 
nesses inseparable from human nature itself which are too seldom con- 
sidered by enthusiasts and which can be dealt with only by a funda- 
mental reeducational program of the most comprehensive sort. The 
decline in the incidence of syphilis, while demonstrated by the figures 
previously cited, has flies in its ointment, too. It is by no means gen- 
eral throughout the world, and the existence of waves in the epidemio- 
logic curve of syphilis have been pointed out by von During 49 and 
Gumpert, 15 and suggested by Kallmark’s 20 mathematical analysis. In 
spite of widespread educational effort, treatment for syphilis must be 
rated as substandard throughout the larger part of the. world, and this 
has been already responsible for bringing to a standstill programs and 
prospects such as the Belgian, which seemed at the outset certain of 
success (Schwers 35 ). The adverse influence of travel, of fluid popula- 
tion, of heterogeneity in language and race, and of the limited effective- 
ness over a period of years of publicizing educational method must all 
be rated as obstacles to be met and overcome. Modern sex life is for 
the moment frankly against the movement for the control of venereal 
disease. Fear itself, long an actual, though sometimes over-rated deter- 
rent, is rapidly losing what influence it has had. Even the clinic, rated 
as the most powerful instrument in carrying through treatment pre- 
vention, has been repeatedly placed in a thoroughly unfavorable light. 
The international investigation by the League of Nations Commission 
of Experts disclosed inadequacies in diagnosis and treatment among 
the selected clinics of the world which were a shock from an unexpected 
source. The methods for separating the IS to 20 % of onsets of syphilis 
from their gonorrheal masks are still imperfect, not so much in them- 
selves as in the practically total failure to apply serologic follow-up 
■and adequate personal examination to the patient with the less dis- 
tinguished venereal disease.' McICneely’s 23 recent study of venereal 
disease clinics in this country is a devastating indictment, which should 
he read, and pondered and acted upon by the head and personnel of 
every venereal disease clinic in the world. 

The American Program. It must be apparent then, that despite 
the intrinsically favorable situation, only the finest and most deter- 
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mined planning and action can make reality out of the enthusiastic 
hopes of many of the most distinguished personalities in this field. The 
American program, though heralded by a sudden puff of press enthu- 
siasm and support as expansive as it was unexpected, is endeavoring 
to keep its feet on the ground and to proceed step by step to utilize the 
advantages and meet the difficulties above described. 

Four factors promise to be of primary importance in the movement. 
The first of these, historically speaking, is the work of the Cooperative 
Clinical Group, stimulated by the International, or League of Nations 
Investigation, and carried forward in detailed studies with the aid of 
the United States Public Health Service statistical organization far 
beyond any other study of national scope. This work sets standards 
of practice never before available to the profession. In the 5 University 
Clinics of the Group* plus those of several collaborating agencies, a 
total material of approximately 75,000 cases has been gathered. Reports 
covering early syphilis 2ia - b ' 40 • 41 • 430 (6807 cases), latent syphilis 24 ' 
(1936 cases), syphilis in pregnancy 103 (3817 cases), late prenatal 
syphilis 10 ' (1010 cases), cardiovascular syphilis 10 '' (10,614 cases), and 
preliminary studies of neurosyphilis 28 (5293 cases), are already in 
print, the collected papers constituting a massive large scale textbook 
of modern procedure in the diagnosis and treatment of the disease from 
the standpoint of American practice. Physicians whose interest has 
been stimulated by the public health authorities, and the general pub- 
licity attitudes towards the disease would be well advised to secure 
through the United States Public Health Service reprinted material 
from these studies as the most recent and authoritative statement of 
therapeutic ideals easily available to them. Under a permanent form 
of organization the Cooperative Clinical Group is continuing the effort 
to interpret into practical and usable terms the modern treatment of 
the disease including through the work of subcommittees the relative 
values of various methods of fever therapy and so forth. 

The second influence which has unquestionably given the venereal 
'disease control movement the prestige it has so long lacked is the out- 
spoken expressions and policy of the Surgeon General of the United 
States Public Health Service, Dr. Thomas Parran, Jr. Challenged at the 
start by the refusal of one of the national broadcasting companies to per- 
mit him to discuss the subject of syphilis over the air, his persistent efforts 
30a, c ,d j n th e matter have enlisted the interest and cooperation of even 
the most lethargic members of the profession, the press and the public. 

The third potent influence for the successful future of the syphilis 
control program is the provision of the sinews of war in the form of 
funds under the terms of the Soeial Security Act, allocated to the 
United States Public Health Service, and by them distributed on a 
dollar for dollar basis to the state health authorities of the country. 
No such provision has been available since the war emergency legis- 
lation of 1917. 

A general outline of the American program can be obtained from 
the report of the Advisory Committee to the Surgeon- General, pub- 
lished by the United States Public Health Service in January, 1936. 48 
This program provides that the State, municipality or health district 
which plans to open a compaign against venereal diseases should inte- 

* Syphilis clinics of the Mayo Clinic, Western Reserve University, Johns Hopkins 
University, University of Pennsylvania, and University of Michigan. 
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grate this work with the communicable disease division of its health 
department, but give it the separate direction and high individual 
autonomy implied by a full-time venereal disease control officer. A 
local advisory committee to the Health Department, coordinating the 
interests of the venereal disease division, the medical and allied pro- 
fessions and all voluntary agencies, is to be established in each of these 
jurisdictions. An adequately organized program and proportionate 
assistance determined by the State's venereal disease morbidity rate 
are provided for. Adequate treatment facilities in urban communities 
are to provide (1) for the diagnosis and emergency treatment of any 
patient who applies, or (2) of any patient who is referred by a private 
physician either for continued treatment or for consultative advice 
and opinion; and* (3) finally, for any patient who is unable to afford 
private medical care. The establishment of clinic facilities is to be made 
a matter of conference among the various instrumentalities concerned, 
including medical school, local hospital, research and philanthropic 
societies with the local organized medical profession and the state and 
national Public Health Service. Polyclinics are preferred to isolated 
clinics and the support of subsidized hospitals and health centers is 
made contingent on their cooperation in the state program. The 
admission of patients to beds when required for the treatment of 
syphilis and gonorrhea is made a condition of continued support. 
Provision is made for the development of a record system for transients 
and transferred patients; in communities with inadequate treatment 
facilities surveys are provided for, followed by a conference of all con- 
cerned and a full discussion of the questions of enlisting the cooperation 
of local practitioners, organizing branch clinics, new clinics, publicity 
and so forth. The need for abolition of quack remedies and drugstore 
prescribing is emphasized. In rural communities, emphasis is laid on 
the subventionary assistance of properly qualified local physicians, the 
services of specially trained county health officers, special provision 
for transportation of patients to centers, and the development of large 
special treatment centers in areas such as the deep South where many 
negro patients are concentrated. Traveling health units are also sug- 
gested. It is stated that the free distribution of antisyphilitic drugs by 
the State to all sources of treatment is rational and proper, and it is 
advised that two arsenicals and one bismuth preparation be the mini- 
mum made available in such a program. The development of a venereal 
disease, diagnostic and treatment center of high rank in each state is 
strongly urged to serve as a consultation agency for patients, the pro- 
fession, and clinic throughout the State. It is impossible here to go 
into details of planning and organization of clinics which must be 
read by interested persons in the original. The follow-up and contact- 
tracing personnel is specified as requiring special training and full-time 
service. 

The standard treatment systems outlined by the Cooperative Clinical 
Group are recommended as standard for municipal, state and national 
procedure insofar as the subject is thus far covered. Serologic testing 
of every pregnant woman is specifically urged early in the course of 
her pregnancy as the first rational step in the control of prenatal 
syphilis. 306 ' 39f 

. ^ or the first time in its history the venereal disease control movement 
gives full cognizance to the great importance of epidemiologic work in 
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the control of the disease. First sharply pointed by some pungent 
remarks of Munson , 25 this aspect of syphilologic work developed rapidly 
under the pioneer observations of Dudley Smith and W. A. Brumfield 
at the University of Virginia . 4 ' 37, 38 These authors have shown with 
a vividness hardly surpassed by any aspect of syphilis control work in 
recent years both the process by which syphilis disseminates itself 
throughout a community and the type of detective work which is 
necessary in ferreting it out and bringing it under treatment con- 
trol. Coincidentally, follow-up, long a species of stepchild in the 
majority of syphilis clinics, has received new and more serious recog- 
nition. 13, 18, 21 ■ 251 27a ' 33, 35 Both these fields are now conceded to require 
careful special training for those who devote themselves to them . 48 

In the matter of laboratory facilities, the Advisory Committee has 
unhesitatingly urged the standardization by the State of all sero- 
diagnoStic procedure, with the maintenance of a careful check even to 
the point of licensing of private laboratories performing this work. 
Studies of a large number of laboratories throughout the country 
conducted as the so-called First Serologic Conference by the United 
States Public Health Service, have shown astonishing discrepancies in 
the work of various laboratories within a State, and the various State 
laboratories themselves . 11, 32 It is very apparent that this subject must 
early engage the full attention of central and state agencies if anything 
like the necessary reliability and availability of our most important 
uncovering device, the blood test, is to be utilized. The practice of 
Great Britain which exercises a systematic central control of all its 
official stations throughout the British Isles can provide something of 
a model for practice in this country. The recommendations 31 of the 
Committee on Evaluation of Sero-diagnostic Tests for Syphilis, headed 
by the Surgeon General of the United States Public Health Service, 
begins with insistence that adequate training is necessary for all em- 
ployees and that Social Security Act funds may be appropriated to 
bring the personnel up to an adequate standard. A system of periodic 
inspection of State laboratories by thoroughly train'ed serologists with 
the United States Public Health Service is to be inaugurated and made 
available at the request of state health officers, and comparative 
examinations of serologic test performance in syphilis are to be made 
annually. The venereal disease research laboratory of the United States 
Public Health Service at Stapleton, Staten Island, New York, is drawn 
into this work. Municipal, private and hospital laboratories are to 
have a comparative annual examination through the action and sup- 
port of the State Laboratory organization. In return for this cooper- 
ation it is recommended that local laboratory facilities and properly 
qualified and subsidized local laboratories be utilized to the full in the 
control of syphilis. 

Among the specific items on serologic test performance it is recom- 
mended that standards for the handling and drawing of blood specimens 
be promulgated by the Public Health Service ; 48 that the technique of 
the originators of tests should be strictly followed by all laboratories 
and modifications allowed only with the approval of the central state 
laboratories; that laboratories be required to use the terms “positive," 
“negative,” and “indeterminate-repeat” (doubtful) in reporting the 
results of sero-diagnostic tests; and that it should be made clear that 
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while a single test may be used by a laboratory as a first line diagnostic 
procedure, the adequate serologic investigation of a doubtful or inde- 
terminate result requires not only repetition of the original test but 
also the simultaneous use of another test of a different type. In the 
field of darkfield examination, States are advised to establish laboratory 
cooperation for direct darkfield examination and to provide mailing 
kits for practitioners, with suitable publicity relative to their availa- 
bility and use for the indirect darkfield examination. The examination 
of the spinal fluid performed at some time during the second 6 months 
of treatment in early syphilis and as near the start as possible in late 
syphilis is made a standard procedure. _ 

The anxiety which besets some physicians lest venereal disease con- 
trol be removed from the field of private practice and taken over com- 
pletely by the State should be to some extent relieved by the positive 
assertions of policy with reference to the cooperation of private physi- 
cians. The State function is specifically outlined as consisting of (a)_the 
provision of free diagnostic service of high grade, {b) the free distribu- 
tion of antisyphilitic drugs to private physicians for use in the treat- 
ment of private patients who are or may become a danger to public 
health, and (c) the provision of consultation services, including roent- 
genologic and other expensive laboratory examinations for indigent 
patients or those normally unable to pay for expensive service. The 
State health organization is expected to provide the physician with 
modern information on the control of the disease and to encourage 
him in every way to prepare himself to meet the public’s and the 
health authority’s demand for an adequate standard of treatment. 

In the matter of morbidity and mortality reports, the American pro- 
gram provides for the reporting of all cases by a numerical system 
including the place of residence, but not the name of the patient ( cf ■ 
Ramsey 34 ). Laboratory reports are not to be accepted as case reports. 
An exceedingly important feature of the modern venereal disease pro- 
gram is the informative and educational program for physicians. There 
can be no escaping the conviction after a study of this problem that the 
most serious difficulty confronted by a venereal disease program in a 
country such as the United States, where a large proportion of patients 
with gonorrhea or syphilis receive treatment at the hands of private 
physicians is that of raising the physicians’ standard of knowledge and 
technique to that of the modern clinic, or above it. Reference has 
already been made to the inadequate teaching of medical students in 
syphilology and ways and means of improving it are considered by the 
■ Advisory Committee. 51 

In a discussion of these problems by Stokes, 39 ' it was suggested 
that energy be concentrated on the physician as early in his career as 
possible; that in view of the demonstrable inadequacies of simon-pure 
oral and written didactic methods, an effort be made to concentrate on 
the visual, on the individual case example, and on the actual perfor- 
mance of technical procedure and the giving of instruction upon the 
patient in small groups. 

Incorporation of more searching questions regarding venereal disease 
practice m the State Licensing Board examinations is advocated in the 
i ubiie Health Department recommendations. Physicians having a 
special interest m venereal disease problems from their hospital intern- 



592 


PROGRESS OF MEDICAL SCIENCE 


ship onward, are to be made objects of special interest and solicitude by 
the health authorities; and on letting their interest be known they will 
be given every possible encouragement to learn the field and work in it. 
Subsidies to medical schools and teaching hospitals are recommended 
and a system of postgraduate instruction for practicing physicians, 
utilizing state, federal and academic instructional centers awaits devel- 
opment. Consultative service by telephone, telegraph and correspon- 
dence on a regional basis is proposed as part of State service to the 
practicing physician. The dissemination of informative material, 
including the monthly journal of the Division of Venereal Diseases of 
the United States Public Health Service— “Venereal Disease Infor- 
mation” — is emphasized. 

In a public health movement of this sort, the possibility of educating 
the public and thus the potentially infected patient to the point where 
he may insist upon and, indeed, actually solicit proper antisyphilitic 
therapy, should engage the thorough study of any civilian public health 
informative program. 390 The “backfire” educational influence on the 
profession of an informed public, including many societies with collateral 
interests such as antituberculosis organizations, public health nursing, 
penalogic and child hygiene organizations, health councils, social 
agencies, parent-teacher and women’s clubs is recognized and should 
be fostered as a means of raising medical treatment standards of prac- 
tice through the influence of the informed patient. The minimum 
essential knowledge for the student and physician for meeting these 
demands could be offered by clinic and teaching hospital organizations 
as brush-up courses and adapted to the now neglected instruction of 
interns on a basis of 56 hours of syphilogic instruction, which, under 
pressure, might even be reduced to 40 for small groups that can be 
brought into close contact with the patients and equipment. Such 
courses can easily be given in large cities with teaching and medical 
centers. 390 

In response to the general appreciation among authorities of the 
great importance of special training for a venereal disease control per- 
sonnel, it may be stated that a special course has been developed at 
Johns Hopkins University School of Public Health for the training of 
public health officers and at the University of Pennsylvania for the 
training of epidemiologic and follow-up personnel and intensive training 
of physicians interested in syphilis control work and devoting a portion 
of their time to this problem. 

The fourth influence in the syphilis control campaign is the new pub- 
licity especially as reflected in the press. From a condition of affairs 
in which the very word was never printed, syphilis has become as 
DeKruif says, a “cozy household word.” From the opening of the 
flood gates by such influential newspapers as the Chicago Tribune, has 
come literally a torrent of publicity. IV hole front page feature articles 
in Sunday supplements; extended rotograve illustrations of experimental 
and clinical practice and technique; and the sponsoring by press and 
health authority of such municipal enterprises as a blood test campaign 
to cover every citizen of the United States’ second largest city, have 
been expressions of this almost fevered activity. Magazines of national 
circulation have published the utterances of the Surgeon General, and 
the technique of treatment of early syphilis has been so published that 
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he who runs may read. Five popular books are now available whei e one 
formerly languished in obscurity. It is difficult to believe that such 
activity can last. Its value is yet to be determined, but is certainly 
considerable if not carried ad nauseam to self-defeat. 

It will thus be seen that the program outlined for the syphilis control 
movement in the United States embodies practically every essential 
which theory and previous world practice has indicated as significant. 
Several lessons have already been learned. The press publicity has 
already markedly increased the number of persons applying for exam- 
ination and treatment. Such cities as New Y ork have greatly extended 
their diagnostic service through the establishment of local stations 
where examination for darkfield diagnosis especially, can be. rapidly 
and effectively done. It has become very clear that laboratories must 
be quickly brought up to a very much higher standard of practice than 
has prevailed heretofore, if there is not to be an enormous crop of falsely 
diagnosed syphilis to encumber and shed disrepute on the program at 
large. Studies of the very important problems of contact-tracing and 
follow-up have indicated that the superiority of the voluntary approach 
over compulsion or enforcement tactics can be stated in percentage as 
summarized by the Ingrahams. 17 ' 19 This work indicates that the 
employment of a confidential persuasive approach to elicit a voluntary 
response from the patient, in the hands of a trained individual, is about 
half again as productive of usable epidemiological information as is 
the untrained coercive approach. The voluntary response method is 
likewise superior to compulsory methods in persuading the average 
suspected contact to submit to medical examination, and in about the 
same magnitude. 

It is further strongly suggested by a study of persuasive versus com- 
pulsory methods in four large city clinics, conducted by Norman R. 
Ingraham, Jr., that voluntary approach is at its highest effectiveness 
in contact-tracing, but that an element of compulsion is a necessary 
and valuable part of the procedure of follow-up. Generally speaking, 
however, the demonstration of the relative superiority of voluntary 
approach in this field is an interesting confirmation of the point of view 
long maintained against opposition by the heads of the British venereal 
disease service. 


There seems every probability that large-scale social organization of 
many types will be drawn in one way or another into the venereal dis- 
ease control campaign. Conspicuously interesting, therefore, is the 
report of G. H. Gehrmann, 14 Medical Director of E. I. duPont de 
Nemours and Company, on the problems which have been encountered 
on the efiort of this great industrial organization to modernize its reac- 
tions and methods in the light of present-day knowledge of syphilis. 
It is notable that no difficulty was encountered in examining new 
employees, and that less than 10% of old employees refused the blood 
serologic test for syphilis. In all, 36,794 employees have been examined, 
and 14SS (4%) found to be infected. The organization operates its 
own laboratory on modern standards. The results of blood tests 
v hether positive or negative, are kept confidential between the employee 
and the medical division except in the case of a person who refuses to 
take adequate treatment, in which case the department head is advised 
and the employee discharged. Persons suffering with syphilis are not 
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excluded from employment nor are employees in the organization dis- 
charged on this account, but continued employment is contingent upon 
the employee’s willingness to take treatment. There are, however, 
four exceptions to this rule: (1) food handlers, (2) employees engaged 
in the handling of any materials which are used in foods or for the 
wrapping of foods, (3) employees exposed to lead compounds, (4) em- 
ployees with evidence of neurosyphilis. It is surprising, interesting and 
regrettable that with so modern an approach to the problem on the 
part of an industrial organization, the inadequacy of knowledge and 
non-cooperativeness of physicians at large have brought the scheme to 
the point where its industrial sponsors consider the situation unsatis- 
factory. Gehrmann summarizes with comment that demands exact 
quotation, for it is a genuinely tragic reflex of a situation probably of 
national extent, which more than any other single item in the whole 
venereal disease control program threatens the hope of the future: 

“Most physicians demand prices for treatment that are beyond the 
means of the individuals and out of reasonable proportion to their 
incomes. Some physicians maintain 'these high prices despite the fact 
that they are receiving arsphenainine, neoarsphenamine, and bismuth 
free of cost from their State. 

“ Many physicians refuse to treat the referred cases, stating that no 
treatment is indicated, in spite of 4+ Kahn and Wassermann reactions 
although the cases have never received adequate treatment. 

“ Numerous physicians refuse to admit that their patients have syph- 
ilis (again in the face of 4+ Kahn and 'Wassermann reactions). This 
group denies the validity of blood tests and states that they have known 
their patients for years, and further know that these same patients could 
not have contracted syphilis without their (the doctors’) knowledge. 

“On several occasions the attending physician has sent a blood 
specimen to a private or State laboratory and the report has come back 
that the reaction is negative. In every instance the results obtained 
by the company laboratory have been corroborated by subsequent 
check, but the attending physician has not always admitted that the 
patient has syphilis. 

“Many cases are discharged as having had sufficient treatment, 
after three to ten injections of neoarsphenamine without a heavy metal. 

“ Some are being treated with pills and nothing else. 

“Treatment at the free clinics is very satisfactory but it is not 
always possible for employees to conform to clinic hours and in some 
places the clinics refuse to treat any patient who is employed. The 
evidence presented above indicates that the incidence of syphilis in 
industry is of sufficient extent to be well worth consideration both from 
the standpoint of public health and industrial risk. The problem of 
getting these cases adequately treated is extremely difficult, and the 
question arises, is it advisable for industry to assume the entire obli- 
gation of treating these cases? 

“ There is no question but that this work is well worthwhile, and there 
is no question about the adequacy of the treatment which the majority 
of these infected employees receive. But it does seem advisable for the 
industry to take over the entire management of these patients and 
thus insure to them continuous and proper treatment.” 

There can be no question in the minds of those who have followed the 
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venereal disease control movement for years that there exists m the 
United States at this time an extraordinary combination ot the will 
to accomplishment and the means therefor. For the future to be as 
bright as many students believe to be possible, and all concerned hope 
will be the case, two elements are vitally essential. The first is an 
exceptional spirit of informed cooperativeness on the part of the medical 
profession and the second is a consistent and tactful regard for human 
nature as the great determining influence in conduct for this, after all, 
underlies all problems of health. 

John H. Stokes, M.D., 

Norman R. Ingraham, Jr., M.D 
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(From the Departments of Medicine and Radiology, College of Physicians and 
Surgeons, Columbia University, and the Presbyterian Hospital.) 

Rheumatic fever is a chronic disease, of which the specific 
causative agent is, as yet, unknown. Its chief menace to health and 
life is involvement of the structures of the heart. The use of 
salicylate as a symptomatic remedy in the acute stages has long been 
accepted practice. Eradication of foci of infection, avoidance of 
colds and sore throats, and prolonged rest in a favorable environment 
are the methods of therapy commonly employed. 

There are many cases in which activity of the rheumatic state 
continues over long periods of time, as indicated by low grade fever, 
leukocytosis and increase in the rate of sedimentation of the red 
blood corpuscles. Active lesions in the myocardium can be inferred 
by the persistence of tachycardia and by progressive alterations in 
the form of the electrocardiogram. For such patients, many months 
of rest in bed is essential. Some suffer intensely from attacks of 
cardiac pain. 

In three previous communications 4 we have reported in detail the 
results of the treatment of rheumatic carditis by Roentgen irradia- 
tion oi the heart. It was pointed out that Roentgen rays exert a 
favorable influence on various forms of low grade infection. On the 
basis oi changes recorded in the contour of the electrocardiogram, 

* Dead at the Eastern Conference of Radiologists, New York City, January 29, 
1937. 
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it was inferred that the lesions in the heart were affected. The 
improvement in the clinical condition of many patients shortly 
following exposure of the heart to the rays, and the relief of- pain in a 
smaller group, warranted the conclusion that the effect exerted was 
beneficial. The mechanism by which these changes were brought 
about remained a matter of conjecture; it was suggested that, in 
some manner not understood, the reactivity of the cardiac tissues 
was altered. 

It is now almost 12 years since the first patient was treated. 
Further experience, together with 2 favorable reports in the foreign 
literature, 23 have strengthened our conviction that the method is 
worthy of continued trial. Certainly until a more direct mode of 
attack upon the cause of the disease is developed, it furnishes an 
added measure for shortening the required period of invalidism. 
These notes may be regarded as a report of progress. 

Results After 11 Years. We have followed 4S patients with suf- 
ficient care to warrant including them in the analysis (Table 1) ; 36 
are living; 12 have died. There was a wide range in the degree of 
severity of cardiac damage. 


Living 
. Result : 

Improved 

Unimproved 

Doubtful 

With cardiac pain: .... 

Relieved 

Duration of Follow-up: 

Less than 1 year .... 

1 to 3 years 

4 to 6 years 

7 to 9 years 

10 to 11 years 

Number of Radiation Treatments: 

4 to 25, during a period ranging 
from 1 month to 11 years. 
Average number per patient, 9 
Receiving 10 or more, 12 patients 


Dead 12 

Death occurred from 6 weeks to 71 
years after first radiotherapy was 
given 

Average duration of life (from this 


time), 2J years 

Temporarily improved ... 7 

With cardiac pain .... 2 

Relieved, 0 (both had aortic insuf- 
ficiency) 

Cause of Death: 

Congestive heart failure . 7 

Strept. viridans endocarditis . 3 

Pneumonia 1 

Not known 1 


* We are indebted to Drs. D. W. Atchley and A. F. Anderson, of New York, and 
Dr. J. IV. Coburn, of East Orange, N. J„ for referring private patients for treatment. 


Table 1.— Summary of 4S Cases.* 
. . . . 3G 

.... 25 

3 
S 

s 
0 

7 
14 
7 

4 
4 


Patients Still Alixe. Of 36, 25 were regarded as improved by 
treatment; a direct -relationship between betterment and therapy 
seemed apparent. Three were unimproved; in 8 cases, although 
recovery from the immediate attack ensued, there was no reason 
to believe that radiation played a role. Of 8 patients with cardiac 
pain, 6 obtained striking relief. 

The duration of follow-up after the first irradiation ranged from 
less than 1 year to 114 years. Fifteen patients have now been 
observed for more than 4 years, and 8 for more than 7 years. 

The number of treatments given to an individual ranged from 3 
to 25 (aVerage 9); 12 cases received 10 or more. About half of the 
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patients experienced mild radiation reactions. In geneial, those' 
receiving the larger number of treatments fared best; but tins was 

not an invariable rule. . 

Patients Who Have Died. Of 12 eases, 7 died of congestive heart 
failure; 3 of streptococcus viridans endocarditis; 1 of pneumonia; 
and in 1 case, dying at home, the cause was not ascertained. Seven 
patients showed temporary improvement. But in 2 who had. car- 
diac pain associated with a large aortic leak, no relief was obtained. 
Death occurred from 6 weeks to 1\ years after treatment was ini- 
tiated. The average duration of life, from this time to death, was 21- 
years. 

Technique of Irradiation. This was described in previous papers and is 
repeated here, for convenience. 

In giving the treatments the following factors were used: 200 Kv. 
(peak); 0.5 mm. copper plus 1 mm. aluminum filter; 50 cm. target skin 
distance. The field was made large enough to include the heart, using one 
field in front and one posteriorly. Approximately GOr as measured in air, 
without back-scattering, was applied to the front of the chest and from 100 to 
125r to the back, depending upon the depth of the patient’s thorax. The 
object was to distribute approximately GOr, as measured in air, throughout 
the heart area, corresponding to about 1/10 of the old “erythema dose.” 
If there was evidence of a sj\stemic reaction to this dose the quantity of 
radiation was decreased. The treatments were given at intervals of 2 weeks 
for 4 sittings. Then a period of 1 to 3 months was allowed to elapse, and 
the series of 4 was repeated. 

Effects of Irradiation on the Heart. Lesions in the heart have 
been described in laboratory animals and in humans after deep 
Roentgen irradiation. In our earlier papers 4a - b we have pointed 
out that the dosage employed by others to bring about harmful 
reactions in the myocardium and pericardium has been much larger 
than that used by us. Only one of our cases has been examined at 
necropsy after having received irradiation; a brief protocol follows: 

Case Abstract. A girl, aged 17, received 9 radiation treatments during 
a period of 5 months. She died of acute cardiac insufficiency 24 hours 
after the onset of fulminating, bilateral maxillary sinusitis. Death occurred 
1 year and 4 months after the final irradiation. The pathologic diagnosis 
was rheumatic endocarditis, mitral stenosis and insufficiency, tricuspid 
insufficiency, cardiac hypertrophy, thrombosis of the left auricle and right 
auricular appendage. Microscopically, there were numerous scars in the 
heart muscle and an occasional Aschoff body was found. According to the 
pathologist, there were no changes in the heart which could be ascribed to 
radiotherapy. 

Comment. The difficulties of making a just appraisal of the 
theiapeutic "\alue of irradiation of the cardiac area are obvious. 
Rheumatic heart disease, untreated, runs a variable course, some- 
times with long remissions. In children, 85% with active carditis 
have a recurrence within 3 years. 5 Juvenile rheumatism shows a 
great tendency to relapse, with progressive damage to the tissues of 
the heart. In adults, the onset of myocardial insufficiency usually 
indicates that the termination of life is not far off; on the average, 
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death occurs within 3 years, during which the patient is partly or 
wholly incapacitated. 1 

In those instances recorded as improved, there appeared to exist 
a relationship between treatment and result. Lowering of tempera- 
ture, fall in heart rate, lessening of the sedimentation rate of the 
erythrocytes and, above all, general clinical improvement, served 
as guides. The relief of cardiac pain in some eases was striking. 
To those who choose to say that these effects might have occurred 
in the absence of irradiation, we can present no final proof. Our 
experience has convinced us that the method -is useful in selected 
cases. 

Certain special features deserve comment. In a number of pa- 
tients, in bed for months with signs of smouldering rheumatic activity, 
evidence of the subsidence of carditis has appeared soon after Roent- 
gen therapy was begun. Several, in spite of severely damaged and 
greatly enlarged hearts, have remained free from demonstrable active 
carditis for over 10 years, although they have suffered from occa- 
sional respiratory infections and have, at times, had rheumatic 
twinges in the joints. One woman with early mitral disease when 
first seen, has worked for 10 years as an occupational therapist with- 
out increase in signs or recurrence of symptoms. Another woman, 
now 28 years of age, recently went through a normaf pregnancy 
9| years after irradiation therapy; there has never been a return 
of rheumatic activity. A woman of 37 with agonizing abdominal 
pain due, it was believed, to rheumatic aortitis of the abdominal aorta, 
received 16 treatments over the abdomen during a period of 1 year. 
She has been free from discomfort for almost 6 years. A private 
patient followed by one of us, a woman, aged 37, had been in bed, 
running a low grade fever for 8 months. The heart was moderately 
enlarged; the signs were those of mitral stenosis, without congestive 
failure. Tonsillectomy had been performed without benefit. During 
a period of 6 months she received 8 irradiations. After the first treat- 
ment, the temperature fell to normal. Signs of mitral stenosis, of 
course, persist. But for 5 years she has led a normal life, running her 
household and participating actively in social activities. There has 
been no recurrence of carditis. 

On the basis of a small material, generalizations are not justified. 
But it is our impression that the low grade infections respond better 
to irradiation than the more acute types; and that patients with 
congestive heart failure are poor subjects for this form of therapy. 
Early cases, with minimal cardiac damage, obviously offer the best 
chance for inducing a favorable response. On the other hand, a 
large heart with good functional capacity, appears to react well. 
Of the patients with cardiac pain, those with aortic insufficiency 
have obtained no relief, whereas those without this valvular defect 
have been uniformly helped. This is readily understandable. In 
aortic regurgitation with a large leak, the coronary flow is dimin- 
ished and discomfort is due largely to relative ischemia of the myo- 
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cardium. When pain is due to rheumatic lesions in the heart muscle, 
an altered reaction of the cardiac tissues may aid in bringing about 
their dispersion. 

Summary. 1. Forty-eight patients with rheumatic heart disease 
have been treated by Roentgen irradiation of the heart and have 
been observed during the past 11 1 years. < 

2. In a considerable number the evidence indicated that radiation 
therapy exerted a favorable effect upon the lesions in the heart and 
upon the course of the disease. Those receiving the larger number 
of treatments, as a general rule, fared best. 

3. Irradiation relieved cardiac pain in patients who did not have 
aortic insufficiency. 

4. No harmful effects were noted. Unpleasant radiation reactions 
appeared in about half the cases. 

5. Cases with low grade activity and without signs of congestive 
heart failure appear to be most benefited. 

6. The manner in which improvement is initiated is not known. 
It is believed to be due to an altered response of the cardiac tissues 
induced by the rays. 

7. Roentgen irradiation of the heart, in the present state of 
knowledge concerning rheumatic fever, deserves a place as a thera- 
peutic measure in properly selected cases of active carditis. 
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CLINICAL OBSERVATIONS ON THE DYNAMICS OF VENTRICULAR 

SYSTOLE. 

17. Pulsus Alternans.* 

By Louis N. Katz, M.D., 

DIRECTOR OF CARDIOVASCULAR RESEARCH, MICHAEL KEESE HOSPITAL; ASSISTANT 
rnOFESSOR OF PHYSIOLOGY, UNIVERSITY OF CHICAGO, CHICAGO, ILL., 

AND 

Harold S. Feil, M.D., 
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ASSOCIATE PHYSICIAN, LAKESIDE HOSPITAL, CLEVELAND, OHIO. 

(From the Cardiovascular Department, Michael Reese Hospital, and the Department 
of Medicine, Lakeside Hospital, Western Reserve University.)' 

Although pulsus alternans is a well known sign clinically and 
the subject of voluminous experimental and clinical investigation, 
tlte cause oi the alternate large and small beats is still the subject 
ol controversy. The field has been extensively reviewed by Poumail- 

* Based on a study made on 5 patients taken from the medical wards of the City 
and Mt. Sinai Hospitals of Cleveland, Ohio. 



602 


KATZ, feil: 


loux 9 and by Ivisch. 7 Since its first recognition by Traube, 11 it has 
been encountered in a variety of conditions, and when persistent, 
it has been regarded as a sign of grave prognosis. It may be a 
temporary condition in intoxications, in rapidly beating hearts 
such as paroxysmal tachycardia and in disturbances of rhythm, 
such as premature systoles. It may be a more or less permanent 
pulse phenomenon in myocardial degeneration, especially when 
associated with hypertension. It is then often associated with intra- 
ventricular block and gallop rhythm. 

The definiteness of the clinical facts form a sharp contrast to the 
confusion regarding the causation of the phenomenon. The con- 
fusion has arisen in part because there is an apparent contradiction 
between the law of “all or none” response of the heart and the alter- 
nate size of the heart’s response. The theories concerning the 
mechanism of pulsus alternans are numerous, but they can be 
grouped as shadings of two major concepts: 

A. During systole some of the muscle fibers of the ventricles fail 
to contract because a prolonged refractory state in certain regions 
leads to localized blocks. One group of investigators maintains 
that this dropping out of muscle groups is confined to the small 
beats (Gaskell 2 and Hering 4 ), while another group maintains that 
some muscle groups fail to contract in every systole, the number 
failing in the small beats being greater than in the large ones 
(Mines 8 ). 

B. Initiation and perpetuation of alternation is due in whole or 
in part to alternating dynamic changes of the heart set off by fluc- 
tuations in the circulation which are occurring constantly. The 
exact cause and effect relationship is not agreed upon by the expo- 
nents of this view (Wenckebach, 12 Frederique, 1 Straub, 10 Kahn 6 and 
Wiggers 136 ). 

In- view of this situation, it seemed to us that there was a need 
of careful study of the influence of alternation on the dynamics of 
ventricular systole in man utilizing the more accurate optical regis- 
tration methods. 6 The present report is .based on observations 
made on 5 patients with pulsus alternans. Changes in the duration 
of the phases of systole and diastole can be measured in man and in 
this way would be of help in correlating the experimental observa- 
tions of Kahn, 5 Straub 10 and Wiggers 135 with the clinical observa- 
tions of "Wenckebach. 12 Wiggers, for example, found that in experi- 
mental pulsus alternans the duration of systole in the large beats 
was noticeably longer than that of the small beats, and this was 
true also of the duration of the ejection phase. Tlfe isometric con- 
traction phase, however, varied in just the reverse direction, and . 
what is more important, so did the duration of diastole. 

CaseReports. Case l.—J.M.(C.C.H.),awhitemale,aged22, presented 
the picture of renal insufficiency associated with chronic glomerular nephri- 
tis. During his stay in the hospital, he developed pulsus alternans that 
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persisted until death. Records were taken on February 16, 1922, when his 
blood pressure was slightly elevated. The electrocardiogram showed normal 
sinus rhythm without any conduction disturbance (Fig. 1). _ I he three 
heart sounds alternate slightly concordantly with the pulse; it is also to be 
noted that the smalt beats rise from a higher level than do the large beats 
— the higher level signifying a relatively greater arterial distention and a 
relatively greater diastolic blood pressure. 

Shortly after this record was taken, exitus occurred, and the postmortem 
examination revealed beside the usual pathologic picture of chronic 
glomerular nephritis a moderately enlarged heart without valvular defect. 

Table 1 was constructed from the measurements of 19 consecutive beats 
in two plates. The duration of each preceding diastole null be seen in 
Column II. The duration of this phase is variable but bears no definite 
relation to the height of the succeeding beats (Compare Columns I and II). 
Total systole varied little from beat to beat, although total systole due to 
the myocardial failure was shorter than the normal at corresponding rates. 



Table 

1.— Case 1. 

Analysts op 

17 Beats. 


I. 

II. 

111. , 

IV. 

V. 

VI. 

Height 

Duration of 

Duration of 

Duration of 

Duration of 

Pulse 

of beat 

previous- 

total 

isometric 

ejection 

gradient 

subclavian 

diastole 

systole 

contraction 

phase 


art. pulse 

_ 


period 



mm. 

sec. 

see. 

sec. 

sec. 

mm. /sec. 



Plate 1* 



20 


0.216 

0.041 

0.174 

149 

10 ■ 

0.310 

.212 

.051 

.161 

117 

22 

.310 

.217 

.040 

.177 

142 

19 

.313 

.215 

.050 

.163 

no 

20 

.316 

.209 

.038 

.171 

152 . 

18 

.316 

.212 

.050 

.162 

Ill 

27 

.318 

.230 

.045 

.185 

146 

18 

.306 

.221 

.061 

.160 

112 

29 

.323 

.211 

.034 

.177 

108 


Plate 2* 

* 


17 


0.204 

0.060 

0.144 

11S 

30 

0.315 

.201 

.052 

.149 

201 

19 

.318 

.192 

.055 

.137 

138 

31 

.322 

. 199 

.047 

.152 

204 

22 

.314 

.197 

.053 

. 144 

152 

28 

.316 

.191 

.037 

.154 

182 

19 

.329 

.194 

.056 

. L3S 

135 

30 

.317 

.190 

.033 

.157 

190 


* Heart rate 113 per min. 


The isometric contraction period shows a striking alternation in its 
duration. Without exception this phase is longer in the smaller beats than 
ui the larger heats. The difference between the duration of the isometric 
phase m successive beats ranged from 0.003 to 0.027 sec. The ejection 
phase also shows alternation, but the longer periods occur in the larger 
nnr!-'* nno- rcments of this phase in successive beats show a difference of 
U.UUo to U.u2o sec. The relative heights of the beats are given in Column I. 
ine pulse gradient determined as described in a previous report 0 is Greater 
m the larger beats. 1 b 

Case 2.~B. B. (C. C. H. No. 416), a negro male, aged 44, had congestive 
heart failure secondary to chronic hypertension (B.P. 194/180/130 on 6-29- 
li), with Uheyne-Stokes respiration. The patient was under observation 
for 2 years during winch period lie persistently showed pulsus altemans 
of varying degree. Records were taken on several occasions. The electro- 
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cardiograms showed a definite prolongation of the P-R interval (Fig. 2). 
Alternation of the heart sounds also occurred, the first and second sounds 
being more intense in the large beats. The third heart sound, which by 
its position is attributed to auricular systole, is more intense in the cycle 
preceding the small beat (Fig. 2). In Table 2 arc tabulated the measure- 
ments of 21 consecutive beats obtained from records on three different 
occasions. Previous diastole shows no definite alternation except on one 
occasion (9—26-^22) where the longer diastoles precede the large beats. 
The variations in the durations of this phase are so slight as to be incon- 
sequential. Total systole, which is shorter than the normal at corresponding 
rates, shows no consistent alternation. The isometric period was most!}' 
prolonged in the smaller beats (0.002-0.018 sec.). Ejection, on the other 
hand, is abbreviated in the smaller beats. 


Table 2. — Case 2. Analysis op 21 Beats. 


I. 

11. 

III. 

IV. 

V. 

VI. 

Height 

Duration of 

Duration of 

Duration* of 

Duration of 

Pulse 

of beat 

previous 

total 

isometric 

ejection 

gradient 

subclavian 

diastole 

systole 

contraction 

phase 

art. pulse 
mm. 

sec. 

sec. 

period 

sec. 

sec. 

mm/sec. 

S 


5/23/22* 

0.1S4 0.060 

0.124 

64 

12 

0.335 

.195 

.069 

.126 

95 

S 

.331 

.195 

.062 

.133 

GO 

12 

.339 

.196 

.059 

.137 

87 

9 

.330 

.197 

.072 

.125 

72 

12 

.337 

.200 

.066 

.133 

89 

9 

.331 

.199 

.067 

.132 

6S 

11 

.343 

.190 

.053 

.137 

80 

9 

.342 

.191 

.071 

.120 

75 

10 

0.412 

5/2G/22f 

0.230 0.04S 

0.1S2 

55 

9 

.395 

.263 

.076 

. 1S7 

48 

10 

.437 

.242 

.052 

.190 

52 

10 

.453 

• .240 ' 

.054 

.186 

54 

12 

.453 

.247 

.053 

.194 

62 

10 

,45G 

.237 

.049 

.1SS 

53 

15 


9/26/22t 

0.218 0.079 

0.139 

107 

17 

0.460 

.210 

.069 

.141 

120 

14 

.452 

.213 

.070 

.143 

9S 

18 

.465 

.217 

.06S 

.139 

139 

16 

.457 

.211 

.071 

.140 

114 

IS 

.460 

.217 

.065 

.152 

11S 


* Heart rate 110. + Heart rate 84. 


Case 3. — J. Wa. (C. C. H. No. 76525), a negro male, aged 55, was 
observed for several years during successive attacks of cardiac failure due 
to preexisting vascular hypertension. Pulsus alternans was repeatedly 
observed but of varying degree. Records taken on May 17, 1922 (B.P. 
130/110), of which Figure 3 is an example, show an alternation of the second 
heart sound associated with the alternating pulse, the second heart sound 
of the large beats being the more intense and longer in duration. Electro- 
cardiograms show a prolonged P-R interval (Fig. 3). The measurements 
of 13 successive beats are tabulated in Table 3 in a manner similar to the 
preceding tables. Study of this table shows no constant relation between 
diastolic length and the size of the succeeding beat (Columns I and II); 
total systole shows no constant-alternation (Column III), but the isometric 
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period is prolonged, the ejection shortened and the pulse gradient decreased 
in the smaller beats. 



Table ; 

1.— Cask 3. 

Analysis of 

13 Beats. 



II. 

III.- 

IV. 

V. 

VI. 

HcigUl 
of beat 
subciavinn 

Duration of 
previous 
diastole 

Duration of 
total 
systole 

Duration of 
isometric 
contraction 

period 

sec. 

Duration of 
ejection 
phase 

Pulse 

gradient 

art. pulse 
mm. 

sec. 

sec. 

sec. 

mm/sec. 



Plate 1* 



10 

0.422 

0.197 

0.058 

0.139 

72 

7 

.418 

.203 

.068 

.135 

51 

10 

.416 

.199 

.059 

.140 

71 

8 

.420 

.193 

.062 

.131 

61 

9 

.425 

.189 

.065 

.124 

72 

7 

.413 

.208 

.071 

.137 

50 



Plate 2* 



13 


0.199 

0.065 

0.134 

97 

9 

0.417 

.190 

.071 

.119 

70 

12 

.417 

.207 

.065 

.142 

83 

10 

.422 

.190 

.065 

.125 

80 

12 

.422 

.199 

.063 

.136 

88 

9 

.427 

.192 

.075 

.117 

77 

111 

,439 

.189 

.069 

.120 

92 

* Heart 

rate 97. 






Table 4. — Case 4, 

Analysis of 

■ 14 Beats. 


I. 

II. 

III. 

IV. 

V. , 

VI. 

Height 

Duration of 

Duration of 

Duration of 

Duration of 

Pulse 

of beat 

previous 

total 

isometric 

ejection 

gradient 

subclavian 

diastole 

systole 

contraction 

phase 


art. pulse 


period 


mm/scc 

mm. 

sec. 

sec. 

see. 

sec. 



Plate 1* 



25 



0.215 

0.050 

0.164 

152 

21 

0.374 

.209 

.070 - 

.139 

151 

29 

.404 

.196 

.031 

.165 

182 

20 

.377 

.204 

.071 

.133 

150 

30 

' .402 

.196 

.049 

.147 

204 

23 

.389 

.201 

.072 

.129 

178 

29 

.390 

.216 

.052 

.164 

176 



Plate 2* 



24 



0.214 

0.074 

0.140 

171 

37 

0.411 

.193 

.052 

.141 

262 

23 

.394 

.192 

.084 

.108 

213 

39 

.405 

.199 

.054 

.145 

269 

25 

.377 

.218 

.078 

.140 

178 

38 

.409 

.190 

.046 

.150 

253 

25 

.371 

.210 

.073 

.137 

183 


* Heart rate 100. 


Case 4.— J. Wi. (C. C. H. No. 76834), a negro male, aged 52, likewise 
suffered from congestive cardiac failure consequent to vascular hyperten- 
sion (B.P. 220/140). During his failure, lie developed Cheyne-Stokes 
breathing, and during his last admission, he developed pulsus alternans. 
The electrocardiograms showed that complete block coexisted with an 
unusually fast ventricular rate (100 per min.). The auricular rate was 150 
(Fig. 4). Postmortem examination showed a considerably hypertrophied 
heart and a. hemorrhage in the main stem of the bundle of His. From 
Table 4 it will be seen that the larger beats are preceded by slightly longer 
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diastoles, and the changes in systole and its phases are in accord with those 
of the preceding table. Associated with the alternating pulse is a concordant 
alternation of the second heart sounds (Fig. 4). 




Table 

5. — Case 5. 

Analysis of 

34 Beats. 


I. 


II. 

III. 

IV. 

V. 

VI. 

Height 

Duration of 

Duration of 

Duration of 

Duration of 

Pulse 

of beat 

previous 

total 

isometric 

ejection 

gradient 

subclavian 

diastole 

systole 

contraction 

phase 

art. pulse 



period 


mm. 

sec. 

sec. 

sec. 

sec. 

mm/sec. 




Plate 1* 



9 



0 217 

0.081 

0.136 

GO 

17 

0 

.380 

.237 

.066 

.171 

99 

7 

P.S. 

.104 

.201 

.051 

.150 

47 

33 


.619 

.225 

.052 

.173 

191 

1 


.42S 

.227 

.154 

.073 

14 

19 


.354 

.247 

,0S1 

.165 

109 

7 


.379 

.219 

.097 

.122 

57 

1G 


.373 

.205 

.057 

.148 

10S 

10 


.398 

.203 

.068 

.135 

74 




Plate 2* 



11 



0.276 

0.129 

0 147 

74 

IS 

0 

.317 

.276 

.116 

.160 

112 

11 


.324 

.261 

.113 

.148 

74 

21 


.363 

.279 

.119 

.160 

131 

13 


.296 

.310 

.156 

.154 

84 

17 


.300 

.291 

.131 

.160 

106 

14 


.331 

.2S7 

.130 

.157 

89 

2 

P.S. 

.20S 

.241 

.149 

.092 

21 

34 


.505 

.254 

.077 

.177 

192 




Plate 3* 



23 


, , , 

0.262 

0.092 

0 170 

135 

9 

0 

.339 

.302 

.152 

.150 

60 

15 


.296 

.201 

.104 

.157 

95 

12 


.325 

.329 

.169 

.151 

79 

16 


.278 

.289 

.130 

159 

100 

12 


.327 

.299 

.145 

154 

78 

15 


.294 

.284 

.119 

.165 

91 

5 

P.S. 

.066 

.234 

.104 

.130 

38 

36 


.60S 

.206 

.037 

.169 

213 




Plate 4* 



12 



0.2S1 

0.155 

0.126 

95 

8 

0 

.336 

.287 

. 170 

.117 

6S 

10 


.342 

.270 

.145 

.125 

80 

S 


.345 

.260 

.112 

. 14S 

54 

' 13 


.356 

.258 

.099 

.159 

82 

1 

P.S. 

.055 

.261 

.207 

.054 

19 

25 


.652 

.224 

.054 

.170 

147 


* Heart rate 100. 

P.S. = Premature systole. 


Case 5.— J. Pol. (Mt. S. H. No. D. 1504), a white female, aged 50, had 
signs of early cardiac failure associated with vascular hypertension (B.P. 
220/194/140). Pulsus alternans and premature ventricular beats were 
present. The alternation was most noticeable during heart failure. Electro- 
cardiograms taken on April 7, 1924, showed the common type of bundle 
branch block unassociated with a prolongation in the P-P interval (Fig. 5). 
The concordant alternation of the second heart sound is also shown in 
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Figure 5. In Table 5 a slight alternation is seen at times in the duration 
of previous diastole (Column II), the taller beats succeeding shorter dias- 
toles. There is an inconstant alternation of total systole, the shorter 
systoles occurring in the large beats. The alternation of the isometric 
period, ejection phase and pulse gradient are in keeping with the findings 
in the previous 4 patients. 

Discussion of Results. The 5 -cases of pulsus alternans detailed 
above consistently show associated with the alternation oi the pulse, 
alternation in the intensity of the heart sounds, in the duration oh 
the isometric and ejection phases and in the pulse gradient. The 
duration of total systole and of previous diastole showed no con- 
sistent alternation. While diastole occasionally alternated in 
duration, the changes were so slight as have little effect on ven- 
tricular filling. If diastole does exert an influence on filling, then 
this influence must be due to alternating changes in the duration 
of the isometric relaxation, rapid inflow or .auricular systolic phases. 
In the present series we did not measure the duration of the 
diastolic phases which should be the subject of further clinical 
investigation. 

The concordant alternation of heart sounds, especially the second 
sound, was a striking phenomenon in this series. The second sound 
was less intense in all cases and shorter in duration in 1 case (Case 3) 
in the smaller beats. A third heart sound was recorded in 2 cases. 
In one (Case 1) it occurred as a normal third heart sound during the 
rapid inflow phase. In the other (Case 2) it was evidence of aug- 
mented auricular activity accompanied by prolongation of the P-R 
interval. In both instances there was alternation of the third sound, 
it being more intense in the diastoles preceding the small beat. 

This alternation of the sounds substantiates in man the observa- 
tions of Wiggers made on animals 130 that the intensity of the sound 
varies with the height of the intravascular tension. 

The alternation of the isometric and ejection phases was discor- 
dant— in the small beats the isometric phase was relatively pro- 
longed, while ejection was relatively shortened. In the large beats 
the reverse occurred; i. e., the isometric phase was shortened and 
ejection prolonged. The fact that these phases altered in opposite 
directions explains the relative constancy of the duration of total 
systole. 

The pulse gradient alternated coneordantly with the size of the 
pulse, being less rapid in the smaller beats than in the large ones. 

No alternation in the electrocardiograms was recorded in our 
series, although conduction changes were present in 4 cases (com- 
pare this with the reverse situation reported bv Hamburger, Katz 
and Saphir 3 ). 

. Interpretation of Results. Our results do not exclude the possibil- 
ity that changes in refractory phase leading to. alternating localized 
block may be the underlying mechanism of pulsus alternans. In 
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fact, the diverse forms of cardiac alternans and its varying mani- 
festations can best be unified on such a basis. 3 In simplest terms, 
pulsus alternans would represent various forms of localized 2:1 
intraventricular (intraauricular or A-V) block. Such a condition, 
when operating in the left ventricle, could give rise to the dynamic 
changes described in the literature and the changes found by us in 
amplitude and slope of the pulse and in the duration of the systolic 
phases. On the other hand, our results do suggest that these 
dynamic changes could help to maintain the condition once it is 
initiated. 

There is no doubt from past clinical experience and animal exper- 
imentation that pulsus alternans at slow heart rates indicates a 
badly damaged heart, and even in tachycardias this is true to a cer- 
tain extent. In fact, it is probably safe to say that the seriousness 
of the permanent (as contrasted with the transient) damage to the 
heart varies: a, inversely with the rate of the heart; b, directly with 
tire ease with which premature systoles, respiratory effort and 
marked sinus arrhythmia set it off; and, e, directly with the dura- 
tion of its persistence following such precipitating factors. 

In analyzing the possible role of dynamic changes in maintaining 
pulsus alternans, it is beside the point to argue that such dynamic 
changes can be brought about by 2:1 localized intraventricular 
block. It is much better, we believe, to see what the dynamic 
changes are and to examine whether or not they could lead to a 
perpetuation of the alternans per sc. 

From our results it is evident that alternation in the duration 
and force of ventricular systoles is not the result of alternation in 
tire duration of diastole. In fact, Case 5 shows large beats following 
shorter diastoles and small beats after the longer diastoles. This 
is different from the experimental observations of Wiggers 136 who 
found alternating changes in diastole. The possibilities exist, how- 
ever: a, that the phases of diastole are changed alternately to permit 
more filling time before the large beat and less filling time in the 
small beat as postulated by Straub; 10 b, that the gradient of filling 
even with the filling time constantly alternates; and, c, that the auricu- 
lar contribution itself may alternate and so make the total ventricu- 
lar filling alternate also. Alternations in total filling need not be 
invoked, however, to explain differences in initial volume and ten- 
sion of the left ventricle, since it stands to reason that the systolic 
residue will alternate, being greater after the small beat than the 
large. This is the view which Wenckebach 12 upheld. The work of 
Wiggers and Katz 14 has shown that such changes in initial volume 
and tension determine the character of the beat that follows, and 
our studies have shown that this also applies in man. 5 These 
experimental and clinical studies indicate that of all the variables 
initial volume and ' tension have the greatest influence on the 
dynamics of systole. 




Fig. 1 . — Simultaneous record of heart sounds (upper curve), subclavian arterial 
pulse (middle curve), and electrocardiogram, Lead II (bottom curve) in a patient 
ivith pulsus alternans (Case 1). I, 1st heart sound; II, 2d heart sound; III, 3d heart 
sound. Time in this and subsequent figures in fifths of a second. 






Fig. 4. — Record of Case 4. Items as in Figuie 1. No 3d heart sound. 



Fig. 5.— Record of Case 5. Items as in Figure 1. No 3d heart sound. 
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Assuming the above to be true, let us follow the changes in 
dynamics from beat to beat. Starting with a small beat, whatever 
its cause, with its reduced ejection rate and shortened ejection time 
we may conclude that the amount of blood ejected is reduced; 
consequently, there is an increased systolic remainder. This results 
in an increased initial volume and tension which explains the 
dynamics of the next beat, its magnitude, its rate of contraction 
and the duration of its systolic phases. Because the residue is 
large, the systole of the damaged heart empties it beyond the normal, 
and consequently, the residue for the succeeding beat is decreased 
beyond the normal and a small beat follows. This cycle of events 
continues for a variable time. Another factor which probably 
helps to accentuate this alternation is the change in diastolic pres- 
sure (the resistance to emptying), which is less en the diastole pre- 
ceding the large pulse than in the one preceding the small pulse. 
Diastolic pressure therefore tends to hinder the emptying of the 
small pulse, permits a greater emptying of the large pulse and 
thereby tends to perpetuate the overswinging of the systolic re- 
mainder. This cycle of events may continue more or less indefin- 
itely. The importance of initial tension and volume is further sup- 
ported by the evidence given in Case 4 where large beats followed 
an effective auricular contraction, and small beats followed diastoles 
without auricular contributions. 

Alternation may be initiated with a large pulse following an extra- 
systole, since the latter dynamically has the same effect as the small 
pulse of an alternans. A sudden change in rhythm may likewise 
initiate alternations in the initial tension and diastolic volume of the 
ventricle. This phenomenon may be started by marked variations 
in the depth of breathing such as occur in dyspnea and Cheyne- 
Stokes breathing. These also operate dynamically in the same 
manner as outlined above. There are thus several possible circu- 
latory changes present in all cases which can initiate alternation in 
initial tension and volume. 

We wish to make it clear that we have not proved that dynamic 
changes of one beat alone produce the dynamic changes in the next 
beat and so perpetuate pulsus alternans, nor have we proved that 
circulatory changes initiate pulsus alternans mechanically. The 
evidence we present, however, strongly suggests that such dynamic 
factors may help to initiate and perpetuate pulsus alternans. 

Summary. The dynamics of systole in 5 clinical cases of pulsus 
alternans were studied by optical registration methods. The 
following conclusions were reached : 

1. The alternation in the size oi the pulse is accompanied by 
concordant alternations in the heart sounds, the gradient of the 
pulse and the duration of ejection, and by a discordant alternation 
m the duration of the isometric period. The duration of total 
• systole showed no alternation. 
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2. No alternations were found in the electrocardiograms in this 
series, although conduction disturbances were present in 4 of the eases. 

3. The duration of diastole did not vary consistently and was so 
small as to be without significance in explaining the alternation of 
the pulse volume. 

4. In the case with complete heart block the pulsus alternans is 
attributed to contribution of auricular stimuli in alternate diastoles. 

5. The evidence presented in this report, when correlated with 
previous studies of the dynamics of systole, supports the view that 
changes in initial volume and tension such as follow extrasystoles, 
sudden changes in rhythm and in respiration (so often present in 
alternation) can help to initiate the phenomenon of pulsus alternans. 
Once established alternate variations in systolic residue occur which 
alternately increase and decrease the initial tension and volume and 
so help to perpetuate the phenomenon. It is not denied that changes 
in the refractory phase are important in initiating and perpetuating 
pulsus alternans, but it is emphasized that the changes in initial 
tension and volume are likewise important. 
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Although it is widely recognized that pulmonary infarction 
accompanied by a serous effusion frequently occurs in congestive 
heart failure, it appears to be less well known that sterile pulmonary. 
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embolism and thrombosis may be followed by infection and suppur- 
ation of the hemorrhagic infarct with pleural extension and suppur- 
ative pleuritis. 1 ’ 3 " * We are of the opinion that this occurs not 
uncommonly, for we have encountered 4 instances of this complica- 
tion at necropsy in Bellevue Hospital during the past 3 } ears. 
Clinically, it is not always possible to decide whether infection of 
the infarct is spontaneous and of bronchiogcnic origin, or whether 
it is attributable to contamination of the pleural space during thora- 
centesis performed for the initially clear and sterile effusion of pul- 
monary infarction, which usually precedes the suppurative pleuritis. 

We are reporting the following cases from the Third Medical and 
Psychiatric Divisions of Bellevue Hospital, because they present 
morphologic evidence that the suppurative process in the pleura 
follows infection and suppuration of the infarcts with extension to 
the pleural space. 

Case Reports. Case 1.— T. H., a 47-year-old expressman, was admitted 
on January 19, 1934, for dyspnea and pain in the left chest. Eight weeks 
earlier lie had experienced a sudden, severe substernal pain, which was fol- 
lowed by increasing dyspnea, cough productive of rusty streaked sputum 
and orthopnea. Three weeks before admission a severe sharp pain ap- 
peared in the left axilla. 

Physical examination revealed an acutely and chronically ill white male, 
dyspneic, orthopneic, cyanotic. There were signs of fluid at the left base. 
The apical impulse was not palpable, a gallop was audible, the rate 120, 
the blood pressure 108/90. There were no palpable abdominal viscera, no 
edema or clubbing of the extremities. 

The temperature was 102° F., the white blood count 22,850 with 89% 
granulocytes. The Wassermann reaction was negative, the blood culture 
sterile, and the sputum negative for tubercle bacilli. 

The following day 2 liters of serosanguinous fluid were removed from the 
left chest. Dyspnea was diminished but signs of consolidation persisted in 
the axilla. The pleural fluid was sterile on culture; it contained many 
neutrophils and red blood cells but no organisms were visible on microscopic 
examination. On January 23 another thoracentesis of the left chest 
yielded 240 cc. of similar serosanguinous fluid. Pitting edema of the ankles, 
a palpable liver and icterus were soon noted. The initial and all subsequent 
electrocardiograms showed sinus tachycardia and left bundle branch block. 

On January 28 symptoms and signs of a pulmonary infarct in the right 
lower chest appeared (Fig. 1). On Februarj' 8 the signs of sudden embolic 
closure of the left brachial artery were noted, but these soon subsided with- 
out gangrene. Evidence of fluid at the right base indicated thoracentesis 
on February 23, which yielded 500 cc. of serosanguinous fluid, sterile on 
culture. This was repeated on February 27 and fluid of identical character 
was obtained. On March 8 another tap of the right chest was performed 
and 175 cc. of thick foul pus were obtained, which on culture yielded many 
diphtheroids and a few isolated streptococcus hemolytieus colonies. The 
patient appeared prostrated with a persistently high fever and leukocytosis. 
Surgical drainage was thought inadvisable because of his poor general con- 
dition. Death occurred on March 16, 1935. 

At necropsy (few hours after death), both lungs were found expanded 
and bound by dense fibrous adhesions to the parietal pleura. The pleura 
over the right lung measured almost a centimeter in thickness. Thick 
yellowish purulent fluid was encapsulated at both bases. Six wedge-shaped 
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infarcts were found in the left lung and a similar number in the right. The 
central portions of most-of the infarcts appeared necrotic. 

Microscopic sections of the infarcts revealed areas of hemorrhagic 
infarction in various stages of resolution, necrosis, organization and sup- 
puration. In several sections the infarcted zones appeared as necrotic 
amorphous debris surrounded by zones of dense neutrophilic infiltration and 
organization. The arteries were plugged by recent and organizing thrombi 
and the pleural membrane was thickened by an organizing purulent exudate. 
Numerous rods and a fewisolated cocci were demonstrated within the necrotic 
infarcts, as well as in the pleural exudate, in the Gram-Weigert sections. 

The final anatomic diagnosis was: Chronic bilateral suppurative pleuritis 
with encapsulated empyema, multiple pulmonary infarcts with necrosis 
and suppurative pneumonitis, multiple pulmonary arterial thrombosis and 
embolization, hypertrophy and dilatation of the heart, coronary athero- 
sclerosis, organized thrombus of the right coronary and anterior descending 
branch of the left coronary artery, old myocardial infarcts, mural thrombosis 
of the right and left ventricles and the right auricular appendage, arteriolar 
nephrosclerosis, old infarct of the left kidney, chronic passive congestion of 
the liver. 

Summary of Case 1. A 47-year-old arteriosclerotic cardiac 
suffered myocardial infarcts which were accompanied by*- mural 
thrombi in both ventricles and in the right auricular appendage. 
Evidence of multiple pulmonary infarcts with pleural effusion 
appeared, and thoracentesis yielded a sterile serosanguinous fluid 
which was followed, after repeated taps, by the appearance of foul 
pus containing diphtheroids and hemolytic streptococci. Necrosis, 
infection and suppuration of the pulmonary infarcts were demon- 
strable at necropsy. 

Case 2.— J. A., a 45-year-old male, was admitted to the hospital on 
November 21, 1934. It was learned that he was admitted to another hos- 
pital on February 26, 1934, because of precordial pain, of 12 days’ duration, 
which radiated to the left shoulder and arm. Clinical and electrocardio- 
graphic evidence of coronary occlusion and myocardial infarction were 
found. A Roentgen plate taken soon after entry into that institution, showed 
a patch of consolidation at the left base which was interpreted as a pul- 
monary infarct. He improved and was discharged on April 11, 1934, but 
reentered the same institution in May 17, 1934, because of the recurrence of 
precordial pain, cough, weakness _ and dyspnea. He remained on then- 
wards in congestive heart failure, until November 21, 1934 when he became 
mentally disturbed and was transferred to Bellevue Hospital. 

On examination, he appeared dyspneic, orthopneic, and cyanotic. 
There were rales at both bases and signs of a left pleural effusion. The 
heart sounds were distant, the blood pressure 100/90. On November 26 
blood tinged expectoration was noted, and physical and roentgenologic signs 
of consolidation in the right upper lobe, with pleuritis and fluid at the right 
base, were obtained. The temperature rose to 102° F., the white blood 
count to 19,400 with 96% granulocytes. Thoracentesis of the right chest 
yielded 75 cc. of serosanguinous fluid. Some air was put in after the tap 
to secure better visualization of the lung field, and the Roentgen ray plate 
showed breaking down of the area of consolidation in the right upper lobe, 
and a fluid level at the base (Fig. 2). Death occurred the following day, 
December 4, 1934. 



Fio 1.— Multiple areas of density, particularly at the base of the right lung. There 

is enlargement of the heart. 



Fig. 2.— Multiple areas of excavation in the right upper lung field. A fluid level is 
visible at the right base (air was introduced for better contrast study). 


Fig. 3. — Changes of chronic passive congestion and a fluid level on the left (air 
rvas introduced for contrast after the tap). A patch of density 2s risible above the 
fluid level. 
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At necropsy, performed 6 days after death, the left pleural cavity con- 
tained about 225 cc. of clear serous fluid. In the lower half of the right 
pleural sac was an encapsulated cavity, lined by a thick purulent membrane 
and filled with thick purulent material. A large area in the posterior aspect, 
of the right upper lobe appeared necrotic, and within it was a cavity about 
6 cm. in diameter, limited from the pleural space by a thin shell of friable 
lung tissue. The pleural surface of the wall of the cavity showed a fibrinous 
membrane which extended downward to become continuous with the pyo- 
genic membrane over the right lower lobe. The major branches of the 
pulmonary artery to the right upper lobe were plugged with organizing 
thrombi which extended to the edge of the necrotic area. 

Microscopic sections through the right upper lobe showed the cavity to be 
lined by necrotic infareted lung. In some areas the outlines of the necrotic 
alveolar walls were still discernible and the alveolar spaces were filled with 
hemolyzed red cells and pigmented macrophages. Elsewhere the wall 
consisted of amorphous necrotic debris. Surrounding the necrotic wall 
there was dense infiltration by polymorphonuclear leukocytes with abscess 
formation. A narrow rim of young granulation tissue and organizing 
pneumonitis limited the lesion from the uninvolved lung. The arteries were 
plugged by organized and canalized thrombi, and the pleural surface was 
covered by a membrane of fibrin and numerous neutrophils. Large 
bacterial clumps, containing cocci and bacilli, were found within the areas 
of necrosis and suppuration and in the pleural membrane. Similar bacterial 
clumps were seen in the mural thrombus in the right ventricle, but since there 
was no sign of inflammation of the underlying wall, it was believed that this 
represented agonal or postmortem bacterial invasion and proliferation. 

Tim final anatomic diagnosis was: Acute encapsulated fibrinopurulent 
pleuritis, pulmonary infarction of right upper lobe with necrosis, cavitation, 
and suppurative pneumonitis, pulmonary arterial embolism and thrombosis, 
hypertrophy and dilatation of the heart, atherosclerosis of the coronary 
arteries and organized thrombosis of the anterior descending branch of the 
left coronary artery, organized infarct of the anterior left ventricular wall, 
organizing mural thrombi of the right and left ventricles, chronic passive 
congestion of the liver, arteriolar nephrosclerosis. 

Summary of Case 2. A 45-year-old arteriosclerotic cardiac 
suffered a coronary thrombosis accompanied by a myocardial 
infarct and mural thrombosis of both ventricles. Several episodes 
suggesting pulmonary infarction were observed, and the last of 
these was -followed by extensive necrosis, cavitation and suppuration 
of the infarct, with pleural extension and encapsulated suppurative 
pleuritis. 

Case 3.— G. B., a 49-year-old male, first came under our observation on 
October 18, 1933, at which time he entered the hospital because of cough and 
blood-streaked expectoration. He acquired a chancre in 1926, and had 
experienced dyspnea and radiating precordial pain on exertion since 1929. 
Iliese symptoms had become more marked in the 2 weeks preceding ad- 
mission, and a bloody expectoration appeared. Physical examination 
re\ ealed signs of enlargement of the heart and aortic insufficiency. There 
weie no signs of congestive heart failure. There were auscultatory and 
j] ' ® n ' ra l r s h=p s of pulmonary consolidation corresponding to the right 

nac le lobe, and later a friction rub appeared. There was fever for 3 days, 

te sputuna showed unclassified pneumococci and the blood culture was 
negativ e. I he pulmonary signs cleared and convalescence was interrupted 
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by two brief severe attacks of precordial pain. He was discharged on 
, November 3, 1933. The Wassermann reaction was negative. 

He reentered on February 20, 1935, for the consideration of hemor- 
rhoidectomy. Signs of congestive heart failure were now 0168% evident 
and he was transferred to the medical service without operation. On 
March 5th pain in the right chest, bloody expectoration and grunting respira- 
tions appeared. There were dulness, diminished breath sounds and rales 
at both bases, and a friction rub was audible in the right axilla. The 
temperature fluctuated between 102 and 105° and signs of fluid appeared 
at the right base. Thoracentesis, performed on March 13, yielded 50 cc. 
of thick greenish-yellow pus. Closed-tube drainage was instituted but 
exitus occurred the following da}’. 

At necropsy (few hours after death) the right pleural cavity was filled 
with tenacious yellow-green pus which covered all surfaces, but was par- 
ticularly thick over the dependent and diaphragmatic surfaces of the right 
lower lobe. In the right upper lobe was a small recent infarct. The de- 
pendent portions of the right lower lobe presented a firm, dry, dark-red 
appearance and within this hemorrhagic area were small irregular grayish- 
white zones. The arteries leading to the dependent portion of the right 
lower lobe were plugged by thrombi. The postmortem lung-culture 
yielded hemolytic streptococci and unclassified pneumococci. 

Microscopic sections through the right lower lobe revealed a varying 
picture. There were well demarcated areas of hemorrhagic infarction 
partly surrounded by zones of neutrophilic alveolar exudation until necrosis 
of alveolar walls, abscess formation and extension to the pleura. Numerous 
cocci, appearing generally as paired or isolated organisms, less commonly 
in chains, were demonstrable in these regions in the Gram-Weigert prepara- 
tions. Elsewhere were zones of acellular, eosinophilic, amorphous debris 
encircled by a region of suppurative pneumonitis. 

The final anatomic diagnosis was: Acute fibrinopurulent pleuritis. 
right, hemorrhagic infarction and suppurative pneumonitis of right lower 
lobe, pulmonary arterial thrombosis or embolization, hypertrophy and 
dilatation of the heart, syphilitic aortitis with fusiform aneurysm of the 
ascending aorta, coronary ostial stenosis and aortic insufficiency, thrombosis 
of the right auricular appendage, chronic passive congestion of the liver. 

Summary of Case 3. A 49-year-old white male, with syphilitic 
heart disease, aortic insufficiency and coronary ostial stenosis, 
developed signs of hemorrhagic infarction of the lung while in con- 
gestive heart failure. The initial thoracentesis, performed 8 days 
following the appearance of symptoms of pulmonary infarction, 
yielded frank pus. Necropsy revealed areas of suppurative pneu- 
monitis surrounding the infarct and postmortem lung culture dis- 
closed the presence of pneumococci and hemolytic streptococci. 

Case 4.— -J. M., a 41-year-old chronic alcoholic, who had been repeatedly 
admitted for acute alcoholism, entered the hospital on January 10, 1936, 
in a condition of acute alcoholic intoxication. The heart did not appear 
enlarged on physical examination, and the blood pressure was 150/108. 
There were no signs of congestive heart failure, but edema of the legs and 
neurologic evidence of peripheral neuritis were noted. 

While ambulator}’ on the wards, on January 20, 1936, Ire suddenly 
exhibited paroxysmal dyspnea, orthopnea, cyanosis and evidence of con- 
gestive heart failure. The blood pressure was 110/90, a gallop was audible 
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at the apex, the rate was 130, and the standard and precordial lead electro- 
cardiograms suggested myocardial infarction involving the anterior wall ol 

the left ventricle. . , , . . „ . , 

On January 25, 1936, bloody expectoration appeared and signs of fluid 
at the right base, and. consolidation at the left base, were elicited. 1 hor- 
acentesis of the right chest on January 30 yielded 700 cc. of clear yellow 
fluid Thoracentesis was repeated on the right, and also performed on the 
left chest, on February 11, and 175 cc. of turbid yellow fluid were obtained 
from the former, and 1400 cc. of turbid brownish fluid from the latter. 
The cells in the pleural fluid were mostly lymphocytes (88% and 78% 
respectively). Both chests were retapped on March 6 with similar results. 
The patient continued in a downhill course showing progressively severe 
failure. Physical and Roentgen -ray evidence (Fig. 3) of bilateral effusion 
persisted. On April 16 thoracentesis of the left chest yielded 700 cc. of 
grayish fluid; although neutrophils predominated in the smear of the sedi- 
ment, no organisms were demonstrable by Gram staining. The right chest 
was retapped on April 17 and 300 cc. of bloody fluid obtained, and again 
tapped on April 21, at which time a similar fluid was obtained, yielding 
Streptococcus viridans on culture. The patient’s condition grew rapidly 
worse and death occurred on May 17, 1936. 

At necropsy (2 hours after death) about 500 cc. of purulent fluid were 
found in the right pleural sac, and about 850 cc. of similar fluid were encapsu- 
lated at the base of the left pleural cavity. The visceral and parietal pleura 
measured 5 mm. or more in thickness and consisted of dense fibrous tissue 


with a superficial Layer of shaggy fibrinous material. Projecting into the 
encapsulated empyema cavity at the left base, was a large, well circum- 
scribed infarct, which appeared as a friable, softened, necrotic, reddish-gray 
mass. A similar smaller infarct, with its base at the diaphragmatic pleura, 
was encountered in the anteromedial portion of the right lower Jobe.. The 
pulmonary arteries at the liilus of the left lung contained organizing thrombi, 
and more distally, the vessels were completely occluded by partially and 
completely organized thrombi. The large arteries in the right lower lobe 
were similarly occluded but the vessels were patent at the hilus. 

Microscopic sections of the infarcts showed well demarcated zones of 


infarction from which most of the blood had already been resorbed, leaving 
necrotic remnants of alveolar walls. The peripheral rim of necrotic lung 
was densely infiltrated by neutrophils and abscesses were frequently 
encountered. A few isolated cocci were demonstrated in these regions by 
the Gram-Weigert technique. The infarcts were circumscribed from the 
uninvolved lung by a broad zone of granulation tissue, and the arteries 
were occluded by organized thrombi. The pleura was markedly thickened 
and covered by a layer of fibrin and neutrophils. 

The final anatomic diagnosis was: Chronic bilateral fibrinopurulent 
pleuritis, multiple organizing and softened pulmonary infarcts with sup- 
purative pneumonitis, multiple organizing pulmonary arterial thrombi or 
emboli, hypertrophy and dilatation of the heart, coronary atherosclerosis, 
patchy fibrosis of apex of the left ventricle with superimposed organizing 
mural intraventricular thrombi, chronic passive congestion of the liver, 
multiple infarcts of the kidneys, ascites. 


Snmmmy of Case If. A 41-year-old chronic alcoholic, with an 
enlarged heart and coronary atherosclerosis, suddenly developed 
signs ot m\ ocarclial infarction and congestive heart failure. This was 
to! low ed b) signs and symptoms of pulmonary infarction at both 
bases, accompanied by an initially serous effusion. Thoracentesis 
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was repeatedly necessary, and the pleural fluid assumed a purulent 
character almost 3 months following the pulmonary infarction. 
Streptococcus viridans was obtained on culture of the chest fluid 
on one occasion. Necropsy revealed old necrotic infarcts surrounded 
by zones of suppurative pneumonitis and undergoing organization. 

Discussion. The gross and microscopic findings in all 4 cases 
support the view that secondary infection of the pulmonary infarcts 
led to suppurative pneumonitis and pleuritis. In 2 cases (2 and 3) 
the possibility of contamination of the pleural space by thoracentesis 
may be excluded. In Case 3 the initial tap was purulent, and in 
Case 2, although the initial tap was sero-sanguinous, necropsy 
performed the following day disclosed a purulent effusion, which 
had evaded thoracentesis because of encapsulation at the base, in 
addition to the serosanguinous effusion. The suppuration of the 
infarcts and of the lung immediately surrounding the latter, in all 
4 cases, further fortifies the belief that the pleura became infected 
by microorganisms invading from the lung and not introduced 
during thoracentesis. 

The emboli and thrombi responsible for the infarcts were of bland 
character, and the former were derived from mural thrombi in the 
right auricular appendage and ventricle in Case 1, in the right ven- 
tricle in Case 2, and in the right auricular appendage in Case 3. 
The source of the emboli was not demonstrated in Case 4, but the 
peripheral venous system was not examined. 

The microorganisms which caused the pulmonary and pleural 
suppuration varied in type. Strep, hemolyticus and diphtheroid 
bacilli were cultured from the pleural fluid in Case 1, Strep, viridans 
from the pleural fluid in Case 4, and hemolytic streptococcus and 
pneumococcus were demonstrated by postmortem culture of the 
lung in Case 3. The abundance of the bacterial colonies in the 
sections of the lung and pleura in Case 2, and their presence in the 
mural thrombus of the right ventricle, are probably attributable 
to postmortem bacterial proliferation and invasion, occurring in the 
6-day interval between death and necropsy. 

The source of the microorganisms and their route of dissemina- 
tion to the pulmonary infarcts have not been ascertained. It is 
probable that the bacteria were derived from the respiratory pas- 
sages. Ceelen 1 has expressed the belief that bronchogenic dissemin- 
ation of microorganisms may bring about suppuration of a pul- 
monary infarct. Holman and Mathes 2 have experimentally pro- 
duced abscess formation in bland pulmonary infarcts by intravenous 
injections of microorganisms. In the cases herein reported, however, 
bronchogenic infection appears the more likely route. Blood cul- 
tures taken in 2 of the 4 cases (1 and 3) were sterile. Bronchogenic 
infection of the lungs is a common occurrence in congestive heart 
failure and frequently brings about secondary pneumonia. It js 
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probable that the infarctecl lung offers an unusually favorable soil 
for the propagation of bacteria, and that in the presence ol ischemic 
necrosis, extensive suppuration rapidly ensues. In only one subject 
(Case 3) did the suppurative pneumonitis complicate recent pul- 
monary infarction, and in this instance the initial tap yielded puru- 
lent fluid. In the other cases the infarcts were older, and had under- 
gone softening (Cases 1 and 4), and cavitation (Case 2), and the 
clinical signs suggest that the infarcts antedated the suppurative 
pleuritis by a period varying from several weeks (Case 2), to 2 and 
3 months (Cases 1 and 4). In the interval between infarction and 
empyema sterile pleural effusions were encountered. 

Clinical experience with these cases reflects the confusion in differ- 
ential diagnosis which may arise when the cardiac nature of the 
initial symptoms is unrecognized or inadequately correlated with 
the subsequent pulmonary phenomena. The latter may simulate 
pulmonary neoplasm, pneumococcus or streptococcus pneumonia 
with postpneumonic empyema, or cavernous pulmonary tubercu- 
losis with pleural effusion. 

Although empyema was recognized clinically in 3 of the cases, 
the coexistence of severe congestive heart failure discouraged 
surgical interference. That such cases may be occasionally amen- 
able to surgical drainage is illustrated by Touroff’s 0 experience, in 
which recovery followed thoracotomy for infrapulmonarv empyema 
associated with pulmonary infarction in a rheumatic cardiac with 
congestive heart failure.* 

Summary. In th4 foregoing report are presented the clinical and 
necropsy findings of 4 cases of congestive heart failure, in whom 
suppurative pleuritis complicated pulmonary infarction. The 
evidence is discussed which indicates that bland pulmonary infarcts 
may spontaneously undergo secondary infection which leads to 
empyema by penetration of the microorganisms to the pleura. 

* Recently, one of us (C. C.) had the privilege of observing and treating a case of 
suppurative pleuritis following pulmonary infarction secondary to coronary throm- 
bosis, at the Lenox Hill Hospital. Surgical drainage was performed by Dr. Carl 
Eggers and the patient made an uneventful recovery. However, several months 
later he returned to the hospital in congestive heart failure. Bed rest and digitalis 
partially restored his cardiac reserve. 
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It is well known that the oral or parenteral administration of 
suitable extracts of mammalian liver leads to increased blood pro- 
duction and clinical improvement in patients with pernicious anemia. 
The oral administration of normal human gastric juice (intrinsic 
factor) together with beef muscle 2,3 -' 1 ' 1 or certain other substances 1,12 
(extrinsic factor) produces identical effects in such patients. The 
livers of persons who have died of pernicious anemia before treat- 
ment could be applied are lacking in the active principle present in 
normal human and animal livers . 11 These facts have led to the 
assumption that the effective principle in the liver of the normal 
person is in some way formed from the interaction of food and gastric 
factors. The problem as to how and where in the body such a 
transformation occurs remains, however, quite unsolved. 

Convincing evidence is lacking for any specific enzyme action 
of normal human gastric juice in vitro on the nitrogenous components 
of sources of extrinsic factor . 6-5 Indeed, it has been shown that 
normal human gastric juice freed by adsorption methods of both 
pepsin and rennin still contains intrinsic factor . 46,9 Klein and 
Wilkinson’s 10 claim that they have demonstrated the in vitro syn- 
thesis of the active principle of liver in incubated mixtures of prepa- 
rations of hog’s gastric mucosa and beef muscle cannot be accepted, 

* Aided in part by grants from the Proctor Fund of Harvard University for the 
Study of Chronic Disease and from the J. IC. Lilly gift to the Harvard Medical School. 
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because the mixtures were not subjected to the relatively high 
temperatures, 80° to 120° C., known to be without significant de- 
structive effect on relatively crude liver fractions. The fact that the 
administration of beef muscle and gastric juice separately at an 
interval of 6 hours results in increased blood production 2 eliminates 
the necessity of hypothecating an in vitro phase for the production 
of the activity of incubated mixtures. Although the respective 
administration of beef muscle and gastric juice separated by an 
interval of 12 hours or more leads to negative effects on blood pro- 
duction, 2 this fact in no way defines the site of effective interaction 
between beef muscle and gastric juice when given coincidentally. 
Indeed, the fact that neutral mixtures of beef muscle and gastric 
juice are effective when administered to the achylic pernicious 
anemia patient implies that a neutral reaction is suitable for the 
development of their activity. Therefore, so far as the reaction is 
concerned a suitable environment might be found as well after 
absorption within the body as before leaving the alimentary tract. 

Obviously, more information concerning the site and the condi- 
tions essential for interaction of the extrinsic and intrinsic factors 
is desirable. The purpose of this communication, therefore, is to 
present evidence that an essential stage in the development of a 
hematopoietic principle takes place, possibly in vitro, but certainly 
within the alimentary tract rather than parenterallv. The active 
principle of liver, however, is not formed in vitro by the interaction 
of food and gastric factors. The conditions of the observations 
suggest that if an enzyme is involved in the interaction between 
extrinsic and intrinsic factors, it is not active in an environment 
more acid than pH 2.5. 

Methods. The 9 patients on whom the present observations were made 
all had typical Addisonian pernicious anemia and responded eventually 
and characteristically to the administration of mixtures of beef musefe 
and gastric juice or to the administration of liver extract. The methods 
of dietary control and of red blood cell and reticulocyte counting, as well 
as the interpretation of effects on blood production, have been fully de- 
scribed elsewhere. 3 -'* 0 The gastric juice was secreted daily by normal fasting 
individuals following the intramuscular injection of 0.5 mg. of histamine. 
It was kept in the ice box _ without neutralization until required for use. 
After incubation the semi-liquid mixture of beef muscle and gastric juice 
was given daily to the patient by stomach tube. 

Observations. Mixtures of beef muscle and gastric juice admin- 
istered at pH 1.8 to 2.5 are ineffective. The purpose of the following 
observations was to determine whether a change in the reaction of 
the upper alimentary tract would affect the .blood-forming activity 
of mixtures of beef muscle and gastric juice. To effect this, use 
v as made of the natural buffering properties of incubated mixtures 
of beef muscle and gastric juice. By means of a stomach tube either 
acid or neutral mixtures were administered. 

I lie contents of the stomach of a normal man was recovered 1 
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hour after the ingestion of a meal of 300 gm. of beef muscle. It 
was then liquefied by subsequent incubation at 37.5° C. at pH 2.5— 
half of it for 6, and half of it for 30 hours. To Case 2 this material 
was given daily at pH 2.5 during a first period. No significant effect 
on blood production appeared, as is shown in the table. In the 
immediately following second period, the procedure was identical 
except that the incubated. gastric contents teas brought to pH 5 with a 
saturated solution of sodium hydroxide immediately before admin- 
istration to the patient. A positive effect on blood production 
appeared. To Case 71 was given daily during a first period a mix- 
ture of 200 gm. of beef muscle, 150 cc. of gastric juice and 5 gm. of 
pepsin, incubated for 6 hours at pH 1.8 and administered at that 
reaction. No significant effect on blood production appeared. In 
the immediately succeeding second period, the daily procedure was 
the same except that the material was brought to pH 7 by the addition 
of a saturated solution of sodium hydroxide immediately before 
administration to the patient. A positive effect on blood production 
appeared, as is shown in the table. 

Whether the failure of the acid digest to cause increased blood 
production was due to the destruction of the extrinsic or the intrinsic 
factors before effective interaction could occur or whether it was 
due to such acidity that interaction could not take place was the 
basis of further analysis. That the administration of such an acid 
digest of beef muscle may influence for some time the reaction of the 
upper intestinal contents is probable, since concentrated sodium 
hydroxide equivalent to 450 cc. of 0.1 normal sodium hydroxide 
solution was required in order to bring the mixture from pH 1.8 to 
neutrality. Therefore, although incubation of a mixture of beef 
muscle and gastric juice at pH 1 .8 or 2.5 for 6 hours did not abolish its 
activity provided it was brought to pH 5 or 7 before being given to the 
patient, if the mixture was not so neutralized it could be argued 
that after administration to the patient continued in vivo incuba- 
tion of the acid mixture was responsible for failure through subse- 
quent destruction of the intrinsic factor. 2 In order to test this 
possibility, 200 gm. of beef muscle were incubated with 5 gm. of 
pepsin and 150 cc. of gastric juice for 12 hours at pH 1.8. This 
material was then brought to pH 7 and given to Case 72 daily. A 
significant effect on blood production resulted (Table 1). It there- 
fore appears probable that the negative effect of administration of 
incubated mixtures of beef muscle and gastric juice at an acid 
reaction in Cases 2 and 71 was not due to a prolongation of any 
destructive action of the acid medium on the extrinsic or intrinsic 
factors after administration to the patient. 

Therefore, unless in some way the acidity of the mixture merely 
prevented the absorption of one or more of the active constituents 
of the digests, it is reasonable to suppose that the administration 
of the mixture of beef muscle and gastric juice at an acid reaction 
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inhibited the essential interaction between these substances. The 
fact that a change in the pH of the mixture would not significantly 
affect the pH of the parenteral tissues certainly suggests that with 
neutral digests an interaction takes place, possibly in vitro, but at 
least within the alimentary tract rather than parenterally.^ That 
this interaction is carried out by an enzyme in the gastric juice is 
possible, though by absorption with Hammarsten casein solution 
we 45 (see also second period of Case 78 in the table), as well as 
Helmer, Fouts and Zerfas, 9 have prepared filtrates of normal human 
gastric juice containing active intrinsic factor but apparently with- 
out pepsin or rennin-like action. Moreover, the in vitro observa- 
tions of Griffiths 7 and of Helmer and Emerson c > 8 do not appear to 
have demonstrated a specific enzyme acting on sources of extrinsic 
factor. Nevertheless, if the specific effect on extrinsic factor is 
produced by an enzyme it can now be stated as probable that its 
activity occurs in the vicinity of the neutral point and is slight, if 
any, at reactions of pH 2.5 or less. 

Temperatures without significant destructive effect on aqueous solu- 
tions of an unpurified liver 'extract abolish the activity of mixtures of 
beef muscle and gastric juice after incubation for 2 hours at pH 7. In 
the preparation of the liver fraction “G” of Cohn, Minot and their 
associates, 5 temperatures of 80° C. are employed. Moreover, the 
activity of neutral aqueous solutions of this fraction successfully 
resists boiling or autoclaving as a means of sterilization. Thus 
in the table are shown the positive effects on blood production in a 
patient with pernicious anemia, Case 73, who was given daily by 
intramuscular injection a neutral aqueous solution of liver fraction 
“G” which had previously been autoclaved for 3 hours at 120° C. 
The daily dose was 2 cc., containing material derived from 10 gm. 
of liver. It is thus clear that in order to establish the presence of 
such a thermostable substance in a mixture of beef muscle and 
gastric juice the activity of the mixture, should withstand auto- 
claving and certainly lower temperatures. 

The material given daily during the first period of Case 74 was 
prepared as follows. Two hundred grams of beef muscle, 5 gm. of 
pepsin and 100 ec. of water were incubated at 37.5° C. at pH 2.5 to 
3.5 for 6 hours. Then 75 cc. of gastric juice were added and the 
mixture was incubated at 37.5° C. at pH 7 for 2 hours. Thereafter 
hydrochloric acid was added until a pH of 2.5 to 3.5 was attained 
and the mixture incubated for 72 hours at 40° C. The material so 
prepared in advance was finally adjusted to pH 5 and given daily 
with no significant effect on blood production. In an immediately 
succeeding second period the procedure was identical except that the 
material was not incubated far 72 hoars at ffJ* C. A positive effect on 
blood production resulted. 

1 emperainres without significant destructive effect on aqueous solu- 
tions of hrer extract abolish the activity of mixtures of beef muscle with 
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normal human duodenal contents or with hog duodenal and small 
intestinal mucosa after incubation for 2 hours at pH 7. Since the 
in vitro incubation of beef muscle and gastric juice was not shown 
to produce a substance resembling in thermostability the active 
principle of liver, the question arose as to whether such a substance 
would be formed if a further in vitro imitation of normal digestive 
processes was attempted by the addition of normal human duodenal 
contents or of hog duodenal and small intestinal mucosa. 

Accordingly, during the first period of Case 75, the following 
procedure was carried out. One hundred grams of beef muscle, 
4 gm. of pepsin and 50 cc. of water were incubated at 37.5° C. for 
12 hours at pH 2.5 to 3.5. This liquid material was then introduced 
into the stomach of a normal fasting subject into whose duodenum 
had previously been passed a Levin catheter. To 200 cc. of the 
duodenal contents recovered, which contained bile and partially 
digested beef muscle, were added 200 gm. of beef muscle and 4 gm. 
of pepsin. The mixture was then incubated for 1 hour at pH 2.5 to 
3.5. Then 125 cc. more of the duodenal contents were added and 
the mixture incubated at pH 7 for 2 hours. The material was then 
boiled for 5 minutes, cooled, and immediately given to the patient, 
Case 75, daily by stomach tube during a first period. No significant 
effect on blood production resulted. In an immediately subsequent 
second period, however, during which the procedure was the same 
except that the final mixture was not boiled for S minutes, a positive 
result appeared, as is shown in the table. 

During the first period of Case 76, the following procedure was 
carried out daily. Two hundred grams of beef muscle, 100 cc. of 
water and 5 gm. of pepsin were incubated at 37.5° C. for 2 hours at 
pH 2.5 to 3.5. Seventy-five cubic centimeter of gastric juice were then 
added, the mixture was brought to pH 7 and incubated for 1 hour. 
Then 100 gm. of freshly prepared mucosa, stripped from the duodenum 
and upper small intestine of hogs, were added and the mixture was 
incubated for 1 hour at pH 7, then heated to from 70° to S0° C. for 
30 minutes. Immediately after cooling, the material was given daily 
to Case 76 without significant effect on blood production, as is 
shown in the table. During an immediately succeeding period the 
same procedure was carried out daily except that the final mixture was 
not heated to 70° to 80° C.for 30 minutes. A positive result appeared 
(Table 1). 

It is therefore evident that the incubation of the mixtures of beef 
muscle with normal human gastric juice and subsequently with 
normal human duodenal contents or with the mucosa of the duo- 
denum and small intestine of the hog does not produce in vitro a 
substance which is resistant to heat, as is the active principle of 
whole liver or of relatively unpurified liver extract. 

That the destructive effect of temperature on the mixture given 
these patients was not on the extrinsic factor in the beef muscle is 
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clear. Mixtures of gastric juice with a 48-hour peptic digest of 
beef muscle previously boiled For 5 minutes (Case 77, Table 1), 
with autoclaved, autolyzed yeast (Vegex) 12 or with hog stomach 
mucosa which has been boiled for 2 hours, 2 arc hematopoietically 
effective. It is, however, possible that the destructive effect of 
temperature on mixtures of beef muscle and gastric juice may have 
been due simply to destruction of the intrinsic factor. We have 
shown elsewhere that the activity of the intrinsic factor of gastric 
juice is significantly diminished by incubation at 37.5° C. for 2 
hours at pH 1.5 2 and is completely destroyed by incubation at 
40° C. for 72 hours at pH 1.5 45 (first period of Case 78, Table 1), 
by a temperature of 70° to 80° C. for 30 minutes 2 or by boiling 
for 5 minutes. 1 Nevertheless, opportunity for the development of 
a thermostable substance from the already liquefied beef muscle 
during the 2-hour incubation at neutrality, especially in the presence 
of both normal gastric and duodenal contents, would appear to 
have been provided. 

Klein and Wilkinson 10 claim to have demonstrated the in vitro 
synthesis of the active principle of liver in an incubated mixture 
of a preparation of hog stomach with beef muscle. They found that 
the activity in pernicious anemia of “haemopoietin,” a preparation 
derived from hog stomach, was destroyed by exposure to a tem- 
perature of 60° to 65° C. for 30 minutes. After incubation with 
beef muscle at 37° C. for 2 or 6 hours at pH 5.7, however, the activ- 
ity of the mixture was not destroyed by a temperature of 60 0 to 65 ° 
C. for 30 minutes. On the contrary, our observations in the first 
periods of Cases 74, 75 and 76 show that subsequent incubation at 
37.5° C. for 72 hours, boiling for 5 minutes or heating to 70° to 80° C. 
for 30 minutes destroyed the blood-forming activity of beef muscle 
after 2-hour incubation at 37.5 ° C. at pH 7 with gastric juice, duo- 
denal contents and small intestinal mucosa, as shown in the second 
periods. Since such temperatures are not destructive of the activity 
of dilute solutions of the fraction “G” of Cohn, Minot and their 
associates, it is clear that without other means of identification it 
cannot be assumed that this relatively thermostable substance was 
formed in vitro. Since Klein and Wilkinson did not test the destruc- 
tive effect of temperatures above 60° to 65° C., their evidence that 
the thermostable active principle of liver extract was synthesized 
in vitro cannot be accepted. Indeed, the rather slight differences in 
thermostability observed may have been entirely due to the pro- 
tective effect of the beef muscle on the preparation of hog stomach 
mucosa. It cannot be denied, however, that some new substance 
of slightly greater thermostability than the hog stomach prepara- 
tion may have been synthesized in their experiments. 

Conclusions. 1. Administration of mixtures of beef muscle and 
normal human gastric juice at pH 1.8 or 2.5 does not lead to the 
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increased blood production in pernicious anemia which occurs when 
mixtures of these substances are administered at pH 5 or pH 7. 

2. Since the negative results from administration of such acid 
mixtures were shown not to be due to destruction of intrinsic factor, 
it is probable that the acid environment was unsuitable for an essen- 
tial interaction between beef muscle and gastric juice. 

3. Since the inhibitory effect of the acid environment would be 
largely confined to the alimentary tract, it is inferred that normally 
the essential interaction between extrinsic and intrinsic factors 
takes place enterally rather than parenterally. 

4. The synthesis of a substance resembling in thermostability the 
active principle of crude liver extracts was, however, not effected 
in vitro by 2-hour incubation at pH 7 of beef muscle with (a) normal 
human gastric juice or ( b ) thereafter with normal human duodenal 
contents or (c) with normal human gastric juice and thereafter with 
hog duodenal and small intestinal mucosa. 

5. Despite lack of present evidence for specific in vitro effects, 
the possibility^ remains that the gastric intrinsic factor is an enzyme 
active near pH 7, but not at pH values less than 2.5. If active under 
in vitro conditions, its function would appear to be the development 
of some precursor of the thermostable active principle of liver extract. 
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During iron balance experiments on patients with hypochromic 
anemia, cei tain observations were made regarding the pathogenesis 
o that form v> liicli is commonly known as “idiopathic hypochromic 
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anemia.” Though much has been written on this disease, and many 
hypotheses advanced to explain its etiology, 3 ' 26 little in the way 
of absolute proof to support these assumptions has been forthcoming. 
The clinical and hematological features have been sufficiently 
emphasized so that a detailed discussion of these is unnecessary. 
In this anemia, occurring almost exclusively in middle-aged women 
usually associated with a deficient gastric secretion, the erythro- 
cytes are small and pale. Dysphagia, koilonyehia, paresthesia 
without evidence of cord degeneration, and glossitis are of frequent 
occurrence, together with the usual symptoms of a severe anemia. 
A history of excessive blood loss is seldom obtained, so that the 
actual etiology of the anemia has been in doubt. 

There are many similarities between this anemia and that of 
chronic hemorrhage. Insofar as the blood smear is concerned, there 
is nothing in the morphological changes of the erythrocytes on which 
to base a differentiation of the two conditions, and there are no 
essential differences in the color, volume, or saturation indices. 
Koilonyehia, which has been frequently emphasized as a feature of 
the idiopathic form, may be present in chronic hemorrhagic anemia 
as is evidenced by the following case: 

Case Abstract. A white male, aged 47, began to have periodic epigastric 
distress 15 years before admission to this hospital. The distress appeared 
intermittently and there were several episodes of severe hemorrhage. A 
diagnosis of duodenal ulcer was made, and a gastro-enterostomy was per- 
formed. He felt quite well until 5 years prior to his admission when he 
had a hemorrhage so severe that he was confined to bed for several months. 
He had lost no gross blood since that time, but had continued to be weak 
and pale. These symptoms increased, and at the time of admission he pre- 
sented the usual manifestations of severe anemia. 

Chemical examination of the stools revealed that he continually passed 
small amount of occult blood. There were 1.5 gm. of hemoglobin per 100 cc. 
of blood, 1,100,000 erythrocytes per cm., and an hematocrit of 7%. The 
finger nails were thin, brittle, and spoon shaped, and the patient had noted 
the onset of these features 2 years previously. Under medical management, 
the bleeding became less severe but did not entirely cease. With the admin- 
istration of iron and ammonium citrates, 3 gm. per day, the hemoglobin 
increased to 9.2 gm., and the erythrocyte count to 4,910,000, and the finger 
nails became normal. 

Although dysphagia, glossitis, and atrophy of the tongue are 
frequent in idiopathic hypochromic anemia, we have never encoun- 
tered these features in a case of chronic hemorrhagic anemia unasso- 
ciated with deficient gastric secretion. These manifestations, 
together with the achlorhydria, are the only characteristics that 
suffice for differentiation of the two conditions aside from the his- 
tory of chronic hemorrhage. Dysphagia was present in 6 of the 11 
cases of idiopathic hypochromic anemia on whom iron balance 
determinations were made, and in every instance it disappeared 
completely when the blood hemoglobin returned to normal with no 
dilatation of the esophagus except that incident to a single esophagos- 
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copy. We do not believe, however, that the anemia per se is respon- 
sible for the esophageal spasm inasmuch as it did not occur in any 
of the cases with uncomplicated chronic hemorrhagic anemia. 

Menstrual Blood Loss. The fact that idiopathic hypochromic 
anemia is almost exclusively confined to women, and especially to 
women of the child bearing age, has naturally led to the assumption 
that the periodic menstrual blood loss is one factor in its etiology. 
On the other hand, menorrhagia has been considered by some to be 
a result or a symptom of the anemia rather than the cause. We 
have questioned our patients carefully in regard to their menstrual 
blood loss and none was included in the idiopathic group who 
acknowledged excessive menstruation. All those with such a his- 
tory were classified as chronic hemorrhagic anemia, regardless of 
the gastric acidity or other findings. 

During the iron balance studies, lb ’ 1U2 it was necessary to ascertain 
the amount of iron and hemoglobin lost during menstruation in 
several instances, but in attempting to evaluate these results a 
review of the literature gave us no definite information as to what 
constituted the normal menstrual blood loss. We, therefore, made 
such determinations in 100 non-anemic, normal women, who, as far 
as they could judge, had a normal menstrual flow. It was found 10 
that the hemoglobin lost per menstrual period varied from 0.68 gm. 
to 23.57 gm. which represented from 6.6 to 178.7 cc. of the patient's 
blood. The average loss for the 100 subjects was 50.6 cc. of blood, 
and 50% of the women lost between 23 and 68 cc. In general, there 
was some correlation between the amount of hemoglobin lost, the 
duration of the menstrual flow, and the number of napkins used; 
but in certain instances there was a marked discrepancy. It is 
obvious that one cannot depend entirely on the patient’s statement 
as to the normality of the menstrual flow, as she has no standard 
on which to base a comparison. When these menstrual losses were 
considered in terms of iron, it was found that a daily iron retention 
of from 0.08 mg. to 3.29 mg. would be necessary to replace that 
lost through menstruation alone. Although none of these women 
were anemic, it is apparent that even a supposedly normal menstrual 
flow may constitute a serious drain on the iron stores of the body, 
and undoubtedly will lead to an anemia when associated with certain 
other abnormalities. 

fl he menstrual bipod loss was determined in 11 cases of idiopathic 
hypochromic anemia and in every case the individual had consid- 
ered this loss to be normal. It will be noted (Table 1) that the hemo- 
globin lost per period varied from 3.18 gm. to 54.36 gm., and that in 
O' ° cases was the loss within the average range for the 100 normal 
" 01nen - 1 daily iron retention necessarv to counteract the men- 
strual iron loss varied from 0.3S mg. to 6.5 mg. The results of our 
iron balance determinations convince us that these higher figures 
cannot he supplied from the dietary iron alone, since a daily iron 
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retention of this amount was seldom encountered. The last column 
in Table 1 gives the actual iron balance for 10 of these patients with 
idiopathic hypochromic anemia while they were receiving a diet 
with an iron content of from 10 to 13 mg. per day. It will be noted 
that in only 2 cases (Cases 2 and 6) was the iron retention sufficient 
to replace that lost through menstruation. The reason for the 
development of anemia in these patients is evident from these 
figures. 

Achlorhydria. The frequency with which idiopathic hypochromic 
anemia is associated with a deficient gastric secretion, as manifest 
by achlorhydria or hypochlorhydria, lias naturally led to the assump- 
tion that this feature is either the cause or a prominent contributing 
factor to the anemia through its influence on the absorption of iron 


Table 1. — Relationship or Menstrual Loss to Iron Retention. 
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from the gastro-intestinal tract. Achlorhydria has been demon- 
strated in patients several years before the development of the 
anemia, 17 and a hypochromic anemia has also been observed as a 
sequel to gastrectomy. 13 Wintrobe 26 reports that 17% of the females, 
and 12.6% of the males had achlorhydria as determined from 
11,000 gastric analyses in adults of all ages and Van der Hoof and 
Davis, 23 in 240 cases of uncomplicated anacidity, found that 69 
were males and 171 were females. Only 3 of these males were 
anemic, whereas 99 of the females had a hemoglobin below 80%. 
Although it is recognized that iron is better absorbed from an acid 
than from an alkaline medium, this factor alone does not explain 
the great preponderance of the disease in females. Further discus- 
sions on the relationship of achlorhydria are given by Witts, 27 Faber 
and Grim, 9 Waugh, 24 and by Wintrobe. 26 

Additional proof that achlorhydria interferes with the absorption 
of iron is furnished by our iron balance studies. It was found 
that with a normal iron intake obtained from food alone, the absence 
of free hydrochloric acid in the gastric juice led to a diminished iron 
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absorption. 1 " In 11 cas.es with achlorhydria, 8 (72.8%) were m a 
negative iron balance, and the average daily iron balance fox the 
entire group showed a loss of 4.38 rog- In 15 cases with a noimal 
or low gastric acidity only 5 (33 J %) were in a negative iron balance, 
and the average daily iron retention for the group was 1.02 mg. 
These results show, both by the average daily iron balance, and by 
the percentage of cases in negative iron balance, that the disturbed 
gastric secretion diminished the absorption of iron from a normal 
diet. It was shown, however, that the administration of dilute 
hydrochloric acid did not increase iron absorption either with a 
normal dietary iron intake or when large amounts of iron were being 
administered." This feature suggests that it may not be the lack of 
hydrochloric acid itself that is at fault but that there may be a 
deficiency of some unrecognized substance. 

These results substantiate the belief that a deficient gastric secre- 
tion interferes with the absorption of iron, and that this is an impor- 
tant etiological factor in the production of anemia. Since it does 
not explain the sex and age incidence of the disease, it is obvious 
that other factors play a part. When combined with the iron loss 
in menstruation, the explanation for the anemia as well as the lack 
of spontaneous improvement becomes evident. 

Diet. A dietary deficiency lias been suggested as the etiologic 
factor in many cases of idiopathic hypochromic anemia' especially 
a diet so low in its iron content that the requirements of the body 
are not fulfilled. Farrar and Goldhammer 10 found the iron require- 
ment of the body to be considerably below the usually accepted 
values 7 and although their patients received from 4.9 to 9.1 mg. of 
iron per day over long periods of time, they were in positive iron 
balance and did not develop anemia. Ohlson and Damn 19 found 
the requirements to be much higher. Our results in 5 patients' on 
a daily iron intake of from 4.14 to 6.74 mg. showed all to be in nega- 
tive iron balance, but when 4 of these subsequently received from 
12.27 to 14.19 mg. of iron per day they were then in 'a positive 
balance. 1 " These results indicate that the requirements are above 
the figure given by Farrar and Goldhammer, and more nearly agree 
with Olj Ison and Damn. We have never encountered a case of 
severe idiopathic hypochromic anemia in which we felt that the 
diet was sufficiently low in its iron content so that this in itself 
would account for the anemia. We believe that the achlorhydria 
is of more importance than the actual restriction of the iron intake 
in the majority of cases. 

Pregnancy. It has been noted that the onset of idiopathic hypo- 
chromic anemia is frequently associated with pregnancy and in 
many instances there have been repeated pregnancies with a notice- 
able weakness persisting between the periods of gestation. Most of 
these patients with hypochromic anemia of pregnancy have achlor- 
m dria- 0 and glossitis and this type of anemia has been considered 
as identical to the idiopathic form. Wintrobe 26 found that in 17% 
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of his patients with idiopathic hypochromic anemia, the onset was 
quite definitely related to pregnancy. The onset of the anemia in 
2 of the 11 patients on whom balance studies were done seemed to 
be related to frequent and repeated pregnancies. 

A diet deficient in iron has been noted in many of the reported 
cases of hypochromic anemia of pregnancy. 22 It has been assumed 
that the fetal demand for iron so depletes the maternal stores that 
anemia develops, and Coons 6 has brought forward more definite 
proof to substantiate this assumption. She lias demonstrated a 
higher storage of iron in the early months of pregnancy than during 
the latter part, and has shown that the retention during the late 
months falls short of the calculated fetal requirements. She has 
also shown that only the best diets can supply the demands of the 
maternal organism in the latter months of gestation so that a diet 
deficient in iron is more apt to be of significance in this type of 
anemia than in the idiopathic form. The similarity of this anemia 
to the idiopathic form, and the apparent transition of one to another, 
certainly point to their being the same disease. In one, the iron is 
lost through menstruation, in the other, through fetal requirements, 
and in both there is a deficient absorption of iron because of achlor- 
hydria. 

Iron Metabolism. It has been assumed that faulty metabolism of 
iron, aside from improper absorption, may be a causative factor in 
some cases of idiopathic hypochromic anemia. We have found no 
concrete evidence in the literature to support this hypothesis, and 
in our own studies have accumulated some evidence against it. 
Comparing the retention of iron in cases of idiopathic hypochromic 
anemia and of chronic hemorrhagic anemia receiving the same 
amount of iron and ammonium citrates, it was found that there 
was no essential difference; in fact, the idiopathic cases retained a 
slightly higher percentage of the administered iron than did the 
others. 11 As was pointed out, however, the highest retention in the 
cases with hemorrhage was so close to that of the lowest retention 
in the idiopathic cases that the difference in the averages of the 
two groups is probably of no consequence. There was no significant 
disparity in the rapidity of hemoglobin formation nor in the per- 
centage of the iron used in hemoglobin formation. In Table 2 are 
shown the percentage of iron retained, the percentage utilized in 
hemoglobin formation, and the daily hemoglobin increase in each 
of 3 cases of idiopathic and of chronic hemorrhagic anemia. These 
results were obtained in cases which were studied 11 over a sufficiently 
long time for the hemoglobin regeneration to be of significance. 
Since there was no difference in the iron retention nor in the utiliza- 
tion of this iron in the formation of hemoglobin, there can be no 
significant alteration in the metabolic processes related to iron 

utilization. . . 

Treatment. The treatment of idiopathic hypochromic anemia 
consists in the administration of adequate amounts of iron in a 
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suitable form. 21 It does not differ from the treatment of chronic 
hemorrhagic anemia, nor the ltypoehromic anemia of pregnancy 
except for the fact that a less rapid hemoglobin response may occur 
in cases with achlorhydria. Strauss 21 has given the following dosages 
for the commonly used iron preparations: Reduced iron 3 gm., 
ferrous carbonate 4 gm. 3 iron and ammonium citrates 6 gm,* and 
ferrous sulphate 1 gm. Iron and ammonium citrates have also 
been recommended in dosages as high as 9 gm. per day. Minot and 
Heath 18 have presented a standard for the expected reticulocyte 
response with iron administration, and Heath 14 has emphasized 
the factors which must be controlled in an3 r accurate clinical inves- 
tigation of the results of iron therapy. He regards a rise of 0.16 gm. 

Table 2. — Iron Retention and Utilization. Iron Intake, 500 Mg. Daily 


Chronic Hemorrhagic Anemia. 

Fe retained, Average daily Fe utilized, 
Case. Original Hb. %. Hb. increase. %. 

1 4.34' 27. S 0.113 3.2 

2 1.55 36.4 0.041 1.2 

3 7.68 43.6 0.117 3.4 

Average 35.9 0.090 2.6 

Idiopathic Hypochromic Anemia. 

1 6.01 51.4 0.056 1.62 

2 6.17 71.3 0.037 1.09 

3 4.62 50.5 0.117 3.42 

Average 57.7 0.070 2.06 


of hemoglobin per day as the lower limit of a satisfactory response 
when the initial hemoglobin is below 7.8 gm. per 100 ce. of blood. 14 
There was considerable variation in the amount of iron required 
to produce this response, and the amount was greater in cases of 
idiopathic hypochromic anemia than in cases due to chronic hemor- 
rhage. 

In experiments on the retention of iron, which are of necessity 
confined to a relatively small group of cases, we have used iron and 
ammonium citrates exclusively. Wien this is administered in a 
dosage of 3 gm. per day, yielding approximately 500 mg. of metallic 
iron, the hemoglobin response fell short of the optimum response 
of Heath. In occasional periods and in certain subjects the response 
reached this minimum figure, but the average daily increase for the 
entire period of observation was below this amount. In Table 3 
are given the original hemoglobin concentrations, the daily hemo- 
globin response, and the daily iron retention. It will be noted that 
there was no definite correlation between the amount of iron retained 
and the hemoglobin increase. The gastric acidity did not influence 
the results in this series of cases, and a satisfactory reticuloevte 
response was obtained in each instance. 

Similar studies were carried out in another group of patients to 
whom only 1 gm. of iron and ammonium citrates was given eacli day. 
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Only 3 of these patients were under observation long enough for 
their hemoglobin response to be of significance, but in these a fairly 
rapid increase was obtained in spite of the small amount of iron 
being administered (Table 4). 

When these results are viewed in the light of Heath’s work, it 
would appear that the amount of iron being administered was less 
than the optimal amount. A rapid increase in hemoglobin is advis- 


Table 3. —Iron* Retention. Iron Intake, 500 Mg. per Diem. 
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able in the early stage of therapy and undoubtedly the larger 
amounts of iron should be employed. However, it is seen from these 
tables that relatively large amounts of iron were being retained and 
a fairly rapid hemoglobin rise occurred from these smaller doses of 
iron. This was especially true when 3 gm. of iron and ammonium 
citrates per day were being administered; but even with 1 gm. per 
day, sufficient iron was retained not only for hemoglobin formation 


Table 4.— Iron Retention Iron Intake, 170 Mg. per Diem. 
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but also for replenishment of the reserve supply of the body. It 
was shown that a large percentage of the retained iron was not 
used immediately in hemoglobin formation, but was stored else- 
where in the body.' 1 * 12 These results indicate that sufficient iron 
may be retained from these moderate amounts of iron and am- 
monium citrates to produce a relatively rapid hemoglobin response 
as well as to replace the depleted iron stores of the body, and these 
amounts would seem to be adequate in cases where continued iron 
administration is necessary over a long period of time after the 
hemoglobin level has returned to approximately normal. 

Hydrochloric acid was given to patients receiving a normal iron 
intake as well as to those receiving 500 mg. of iron per day. The 
addition of this acid did not increase the iron retention nor the 
rapidity of hemoglobin regeneration. 1 ' 

Iron retention experiments were carried out with the metal 
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administered in combination with copper and with a liver fraction. 1 
It was found that copper, when given with a relatively small amount 
of iron (approximately 250 mg. per day), produced a marked dimin- 
ution in the amount of iron retained by the body, but when given 
with larger amounts of iron (approximately 500 mg. per day), it 
had no appreciable effect on the storage of iron. In neither case 
was the hemoglobin response more rapid than was obtained by the 
use of iron alone. The addition of a liver fraction had a negligible 
effect on both iron retention and hemoglobin regeneration. From 
these results it appears that the addition of copper or a liver fraction 
is unnecessary in the treatment of hypochromic anemias and this is 
in agreement with the conclusions reached by Bethell. 2 It is pos- 
sible that copper is essential in hemoglobin formation; 8 but if so, 
sufficient amounts are obtained from the food, and as a contaminant 
of iron salts, so that additional amounts are unnecessary. Keefer 10 
has shown that certain cases of hypochromic anemia respond better 
when iron is administered in combination with a liver fraction, but 
we did not encounter such a case. 

The administration of iron is frequently recommended by medical 
texts to all types of chronic diseases complicated by- a “secondary” 
or hypochromic type of anemia. It has been shown by Heath , 14 
Wintrobe , 28 and others that the hemoglobin response to iron is 
negligible in many of these cases. We have followed the reticulo- 
cyte and hemoglobin response in cases of chronic nephritis, carcin- 
oma uncomplicated by hemorrhage, lymphoma, leukemic and aleuk- , 
emic myelosis, subacute bacterial endocarditis, rheumatic heart 
disease, and hyperparathyroidism during the administration of 
iron, and found no response. We believe that there is no justification 
for its administration in such cases. 

The parenteral administration of iron has been recommended 
in certain instances. Heath 15 has reported that the amount of 
iron given parenterally corresponds closely to the amount of iron 
gained in the circulating hemoglobin, and in his cases found an 
average utilization of 96%. He found that 32 mg. of metallic 
iron given parenterally was equivalent to 1000 mg. given by mouth. 
We have determined iron balances on 4 patients to whom the iron 
was administered intramuscularly. 118 It was found that although 
the patients retained the iron when given in a dosage of 12.3 mg. per 
day in the form of iron and ammonium citrates, none of the 4 showed 
a significant increase in hemoglobin. Two of the patients were sub- 
sequently given 500 mg. of iron per day by mouth, and a satisfactory 
hemoglobin response ensued. Another patient with ulcerative 
colitis and an inability to tolerate orally administered iron, received 
iion intramuscularly with no hemoglobin or reticulocyte response, 
l'rom our experience, we do not feel that this amount of intramus- 
cular iron is of benefit. We have tried larger amounts, 32 mg. per 
day, but generalized reactions were so severe that its administra- 
tion was discontinued. Our conclusions agree with those of Brock 4 
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who states that “there is never any indication for injections of iron 
in the treatment of anemia.” 

Comment. We have considered the various theories which have 
been proposed to explain the occurrence of idiopathic hypochromic 
anemia, and briefly discussed these in the light of experimental 
evidence obtained during the course of iron retention experiments. 
From the data presented, we believe that idiopathic hypochromic 
anemia is essentially due to chronic blood loss, either through 
normal or excessive menstruation, more frequently the latter, occur- 
ring in a patient in whom there is a deficient absorption of iron due 
to achlorhydria. This leads to a depletion of the normal iron stores 
in the body, and consequently to a diminished production of hemo- 
globin, and so to anemia. The hypochromic anemia of pregnancy 
is essentially the same disease and is produced by the fetal require- 
ments for iron depleting the maternal supplies. This type of anemia 
not infrequently merges into a typical picture of the so-called idio- 
pathic form. Evidence is presented to show that no derangement 
of iron metabolism exists in these individuals with idiopathic hypo- 
chromic anemia. 

With this information, the term “idiopathic” is no longer appli- 
cable to this disease, but its use has become so firmly entrenched 
that it will be difficult to change. Many other terms which have 
been applied to the condition have obvious disadvantages. The 
term “simple achlorhydric anemia” 23 is the most satisfactory and 
should • include not only those cases now termed as “idiopathic” 
but also those cases of menorrhagia and other chronic forms of 
hemorrhage in which a deficiency in the gastric secretion is present. 

Our experiments have demonstrated that a large amount of iron 
is retained when iron and ammonium citrates are administered in a 
dosage of 3 gm. per day and agree with the results of Brock and 
Hunter. 5 The hemoglobin response to this amount of iron is not as 
rapid as is obtained with larger amounts of iron. With even smaller 
amounts of the drug, 1 gm. per day, the iron retention is quite 
large and a fairly rapid increase in hemoglobin ensues. These 
dosages must be considered as suboptimal when compared to the 
results of Heath, and larger amounts of iron are undoubtedly advis- 
able early in the course of therapy, especially in the more severe 
grades of anemia. 

It has been repeatedly emphasized that the most satisfactory 
results in the treatment of this type of anemia are obtained with 
the use of massive doses of iron, and our results are in no way con- 
tradictory to this belief. They do show, however, that a hemoglobin 
response ensues when smaller amounts of iron are used, so that the 
massive doses need not be continued indefinitely in order to maintain 
a satisfactory level. The reasons for the more rapid hemoglobin 
response which is obtained with excessive amounts of iron has not 
been adequately explained. We have shown that the amount of iron 
retained from the smaller doses would be adequate for a satisfactory 
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response if it were efficiently utilized in the production of hemo- 
globin. Our results and those of Brock 5 show an excessive retention 
of iron when larger amounts of iron are administered. .Brock 4 has 
discussed the efficacy of excess iron in more detail and presents 
evidence that “excess” iron is more effective than “enough” iron, 
but concludes that “there is at present no rational explanation of the 
necessity for such large doses.” 

The addition of copper or of a liver fraction did not increase the 
rapidity of hemoglobin regeneration in these cases nor did the admin- 
istration of hydrochloric acid prove to be of benefit. The use of 
parenterally administered iron in a tolerated dose did not lead to 
hemoglobin regeneration. 

S umm ary. 1. Idiopathic hypochromic anemia, in most cases, is 
a chronic hemorrhagic anemia due to menstrual blood' loss and an 
improper absorption of iron due to deficient gastric secretion. There 
is no evidence of faulty iron metabolism. 

2. “Simple achlohydric anemia” is therefore a preferable term. 

3. Massive doses of iron produce a more rapid hemoglobin 
response in hypochromic anemia than do smaller amounts, although 
1 gm. and 3 gm. of iron and ammonium citrates per day produce a 
fairly satisfactory increase in some cases even though achlorhydria 
is present. These amounts lead to a storage of iron in addition to 
that used in hemoglobin formation. 

4. Neither copper nor a liver fraction, when given in addition to 
the iron, increased the rapidity of hemoglobin production. 

5. Iron, administered intramuscularly in a tolerated dose, did 
not produce a hemoglobin response. 
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V 

Ceconi 9 in 1905 was one of the first to suggest that the anemia 
of nephritis was probably due to a deficiency of the hematopoietic 
system caused by retained toxins. Since then many investigators 
have reiterated this theory. Brown and Roth 5 pointed out the 
lack of correlation between the anemia and blood loss or excessive 
hemolysis. Parsons 27 and recently Klemperer and Otani, 17 Misske 
and Otto 23 and others have demonstrated that the anemia develops 
particularly in the active stages of chronic glomerulonephritis and 
becomes accentuated as the renal insufficiency and retention of 
nitrogenous products become more marked. The most popular 
theory of the production of the anemia seems to be that it is due to 
depressed hematopoietic activity dependent on the toxic injury, 
occurring with the renal breakdown. 

In the last decade, the study of gastric acidity has become an 
essential part of the study of any anemia, but most workers have 
neglected this important phase in their investigations on the anemia 
of nephritis. The few isolated studies on gastric secretion in nephri- 
tis have failed not merely to include uniform methods of determin- 
ing the gastric acidity but also to present uniform conclusions. 
Biernacki, 4 von Noorden, 26 Leist and Welkmann 19 and others 
10,12,13,15.18,20.21 } 1£lve found variable degrees of gastric acidity in cases 
of nephritis. Collectively, their studies revealed that 60% of their 
cases showed a diminution of the free acid present. No attempt has 
been made by anyone, as far as we can discover, to show any cor- 
relation between gastric acidity and the anemia. 

Practically all previous investigations on the anemia of nephritis 
have been made with consideration only of the red cell counts, hemo- 
globin levels, calculated uncorrected color indices and blood nitrogen 
figures. Berg, 3 Aubertin and Yacoel 2 have drawn attention to 
certain cases with high color indices and ascribed them to an existing 
hyperchromic anemia. Most authors have classified the anemia 

*' Aided by the Fund for Research in Renai and Vascular Disease. This is the 
fifth in a series of papers on glomerulonephritis. 
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as belonging to the “secondary group,” a term which seems unsatis- 
factory because those formerly so classified differ widely m their 
findings and in response to various types of therapy. In recent 
years studies on the various anemias have been made by Osgood 
and Haskins, 28 - 29 Murphy, 25 Wintrobe 390 - 5 and others using a uni- 
form hematologic technique which now allows investigators to dis- 
tinguish four types of anemia ; 1, macrocytic, characterized bj an 
increase of the mean volume and hemoglobin content of the red 
cells; 2, normocytic, where the size and hemoglobin of the red cells 
are within normal limits; 3, simple microcytic, distinguished by a 
moderate reduction in the size and slight reduction in the hemo- 
globin content; and, 4, hypochromic microcytic, where the red cell 
count is reduced slightly but the size of the cell is small and the 
hemoglobin much diminished. The following table lists the values 
for these types of anemia: 

Table I. — Values in Four Types op Anemia (Wintrobe). 


MCH* 

MCV* (micro- MCHCP 

Type of anemia. (cu. micra). micrograms). (%). 

Macrocytic 95-160 30-52 31—38 

Normocytic 80- 94 27-32 33-38 

Microcytic 72- 79 22-26 31-38 

Hypochromic . ... 50- 72 14-21 21—29 


* MCV = Mean corpuscular volume; MCH = mean corpuscular hemoglobin; 
MCHC = mean corpuscular hemoglobin concentration. 

Such studies have been of value in diagnosis and often in indicat- 
ing the type of treatment which might be expected to produce results. 
Since previous studies on this phase of nephritis have failed to util- 
ize these more accurate methods, we felt that the application of this 
hematologic technique to our patients would enable us to classify 
their anemias more definitely, might give some clue toward recog- 
nition of the fundamental defect present in the anemia of nephritis 
and possibly might suggest a more efficacious treatment. Besides 
we felt that an assessment of the gastric acidity, along with these 
studies might prove illuminating. Possibly they might disclose 
some correlation between the developing anemia, nitrogen retention, 
and diminishing gastric acidity. The refractory nature of the anemia 
to iron therapy has always been a puzzling one and suggests that 
such medication may fail because of a disturbed gastric secretion. 

In planning this study on the anemia of nephritis, it was apparent 
therefore that several questions had to be answered, namely, the 
nature of the anemia, the type of the red blood cell, the relationship 
ot the anemia to nitrogen retention and renal insufficiency, the state 
of the gastric secretion, the reason for the lack of response to iron 
and what evidence there is for the theory of depressed hematopoietic 
activity. Consequently our plan of investigation included: 1, red 
cell counts; 2, hemoglobin determinations; 3, cell volumes; 4, calcu- 
lations of the mean corpuscular volume, mean corpuscular hemo- 
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globin, and mean corpuscular hemoglobin concentration; 5, blood 
nitrogen determinations; and, 6, gastric analysis. 

Methods. Blood was withdrawn, without stasis, from the median basilic 
vein with a dry syringe and needle. The blood was placed in a small test 
tube containing powdered heparin and gently mixed by inversion, care 
being taken to avoid small clots. 

Red cell counts were made, using standardized red blood cell counting 
pipettes, counting chambers and cover slips. Three independent dilutions 
were made, and when necessary more, counts only being used where the 
variations were not greater than 100,000. 

Hemoglobin determinations were made using the Evelyn photoelectric 
colorimeter 11 and the methods he describes. These were checked occasion- 
ally by Van Sfyke’s oxygen capacity method. 

Cell volumes were estimated from hematocrit tubes,* readings being 
made after centrifuging at 3000 revolutions per minute for 30 minutes, to 
obtain constant volumes. 

From the values for red blood counts, hematocrits, and hemoglobin 
contents, the mean corpuscular volume, mean corpuscular hemoglobin, and 
mean corpuscular hemoglobin concentration were calculated as follows: 30 * 


Mean corpuscular volume (MCV) 


Mean corpuscular hemoglobin (MCH) 

Mean corpuscular hemoglobin concentration 
(MCHC) 


H emat ocrit % X 10 
Number of R.B.C. in rents. 

Gw. hemog lobin per 100 cc. X 10 
Number of R.B.C. in mils. 

Gm. hemoglobin per 100 ec. X 100 
Hematocrit % 


The non-protein nitrogen was determined on fasting bloods using the 
micro-Kjeldahl method. 

Gastric analysis was performed using 50 cc. of 8% alcohol as a test meal 
and the total and free acidity determined by titration with 0.1 N. NaOH, 
using Topfer’s reagent and phenolphthalein as the indicators. Hydro- 
chloric acid responses to the test meal were checked by histamine injection. 
Normal levels of gastric acidity were regarded as the equivalents of 20 cc. 
and 40 cc. of 0.1 N.HC1 following alcohol and histamine respective!}'. 

Unselected patients were taken from the wards and the Renal Vascular 
O.D. Clinic. Their ages represent all decades, 50 % being under 35 years. 

Of our 48 cases of chronic glomerulonephritis, 27 had red cell 
counts above 4,000,000 and 21 had counts below this level. The 
first group will be referred to as the non-anemic and the second as the 
anemic group. 

The majority of the patients presented pallor of the skin and 
mucous membranes and it was surprising to find that only 43.5% of 
the cases had a red cell count below 4,000,000. As one would expect, 
the blood picture of those without anemia was a normocytic one. 
The average count was 4,850,000, hemoglobin 92% (14.5 gm.) and a 

* Pyres tube calibrated to hold 2 ce. and volumetrically graduated into ten 
divisions reading from the bottom of the tube 0-10. Each of these is further divided 
into ten equal graduations, with four similar graduations above the 10 mark to 
permit reading in case of overfilling. The total graduated distance was not oyer 
11 cm. The total height did not exceed 12.5 cm. The inside bore of the tubing 
used is approximately 5 mm. 
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cell volume of 43.9%; the calculated mean corpuscular volume was 
90 the mean corpuscular hemoglobin 29, and the mean corpuscular 
hemoglobin concentration 33 (Normal MCV 80-94, MCH 2/-32, 
MCHC 33-38). However, the hemoglobin content in individual 
cases was at the extreme lower limit of normal and, in many cases, 
at the upper limit of figures associated with the microcytic type of 
red cell. While these non-anemic cases exhibited the necessary 


Tabi.e 2.— Results. 
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* As in Table 1. 

findings for the diagnosis of chronic glomerulonephritis, as one 
would expect, they did not exhibit marked diminution of renal 
t unction or any degree of nitrogen retention. 

lhe anemic group presented the characteristics of a normocytic 
anemia, the cell size being within normal limits. The average red 
count of this group was 3,010,000, hemoglobin 54% (8.46 gm.) with 
a cell volume of 26.6%. It will be noted that the average mean 
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corpuscular volume is 88, mean corpuscular hemoglobin 28, and the 
mean corpuscular hemoglobin concentration 31, this average fitting 
a true normocytic anemia. As stated above, there were a large 
portion of the anemic patients who had a low hemoglobin content, 
although the cell size was normal. Our findings of a normocytic 
anemia confirms Wintrobe’s observations which he made on cases 
of nephritis included in his studies on anemia. In this group we 
found no cases with a definite macroeytosis. 

In contrast to the non-anemic group, these patients with chronic 
glomerulonephritis exhibited obvious impairment in renal function 
and varying degrees of nitrogen retention. It is this last point, 
the degree of nitrogen retention, that has interested most of the 
previous authors in discussing the anemia of nephritis. Assuming 
that the anemia was due to a toxic substance, they made an effort 
to determine whether one of the normal metabolic products retained 
ip blood in excessive amounts was the cause of the toxic depression 
of the hematopoietic activity or whether it was an unknown toxic 
agent which was directly responsible. They found that the retention 
of nitrogen bore a close relationship to the degree of anemia when 
individual cases were followed and used this parallelism as an argu- 
ment favoring the toxic theory. As our experience in onr own clinic 
confirmed this observation, we were interested in determining if the 
same relationship held for a group of cases. In Table 3 we have 
tried to illustrate this parallelism. 

Table 3.— Average Changes of Reg Blood Cells. Hemoglobin and Non- 

protein Nitrogen in 4S Patients with Chronic Glomerulonephritis. 
Hgb- % . . 100+ 90-99 80-S9 70-79 60-69 50-59 40-49 30-39 20-29 

R.B.C. . 5.21 4.78 4 57 4.29 3 SO 3 2S 2 53 1 9 G 1 78 

N.P.N. . 29 35 39 37 55 73 77 130 135 

No. cases ..10 7 7 0 4 6 4 2 2 

It is readily seen that the anemia does progress and becomes accen- 
tuated as the degree of nitrogen retention increases. 

In individual cases, however, we noted that the degree of anemia 
and the degree of nitrogen retention for one individual did not hold 
for another. In a small number of cases there was a definite anemia 
of moderate grade but without any nitrogen retention whatsoever. 
Similarly, there was a small number of cases with nitrogen retention 
but without anemia. However, the average when grouped did show 
a parallelism between the degree of anemia and degree of nitrogen 
retention. There is one objection which must be admitted and that 
is, that we have fewer cases in the most marked degrees of anemia. 
In spite of this, we feel from our experience and that of others, that 
the above parallelism holds. 

As the degree of nitrogen retention mirrors to some extent the 
degree of acidosis present, there is reason to suspect that gastric 
secretion may be disturbed, as the plasma bicarbonate would be 
utilized in an attempt to regulate the acid-base equilibrium. That 
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plasma bicarbonate is intimately associated with formation of free 
hydrochloric acid in the gastric secretion was shown by the work of 
Apperly and Crabtree 1 and confirmed by Browne and Yineberg. 6 
With this thought in mind gastric analysis was performed on 41 of 
our patients* The degree of the acidity of the specimens taken 1 
hour after the alcohol test meal was calculated. All responses were 
checked with histamine, and blood C0 2 content determinations were 

carried out. . 

In the non-anemic group, 22 out of 27 patients had a normal 
average gastric acidity to the alcohol test meal, 5 cases had an 
anacidity but showed a response to histamine. This anacidity 
after alcohol represents an incidence of 18.5%. In these 22 patients, 
we found that there was a close parallelism with the red cell count 
but none to the plasma bicarbonate. 

In the anemic group, 19 cases were studied. Their responses to 
the alcohol meal were all diminished and 11 patients (57.8%) 
showed anacidity to alcohol stimulation and a diminished response 
to histamine. Five of these 11 cases had absolute achlorhydria even 
after histamine, an incidence of 26.3% of the 19 cases studied. The 
carbon dioxide content (plasma bicarbonate) in the anemic group 
varied from 10 to 50 vols. %, but the most striking feature occurred 
in the 5 cases with absolute achlorhydria. In these patients the C0 2 
content was below 30 vols. %. Browne and Yineberg, 6 using dogs, 
found that experimentally when the C0 2 content was lowered below 
30% that nervous stimulation failed to produce a secretion of free 

acid. In a small number of cases of chronic glomerulonephritis 

we have found proof that there is no secretion of hydrochloric acid 
when the C0 2 content falls below 30% and also that there is a dis- 
turbance in gastric secretion even above this level, although there 
is no relationship to the plasma bicarbonate to indicate that any 
disturbance in its value is responsible for the diminution of the free 
hydrochloric acid present. 

In Table 4 we have tried to illustrate the relationship between 

Tabi,e 4.— Average Changes of Red Blood Cells, Hemoglobin and Free 

Hydrochloric Acid in 41 Patients with Chronic Glomerulonephritis. 

Hgb. % . . 100+ 90-99 SO-89 70-79 60-69 50-59 40-49 30-39 20-29 

. R.B.C. . . 5.10 4 87 4.78 4 27 3.64 3.28 2.41 1.96 1.78 

Free HC1 . . 24 20 10 9.5 8 4 2 0 0 

No. cases ..10 5 4 5 4 6 3 2'2 

red cells and hemoglobin to the free acid present in the stomach. 
It will be clearly seen, again acknowledging the paucity of numbers 
in the severe grades, that the anemia increases almost in direct 
relationship to the fall in gastric acidity. This is suggestive at least 
that the secretion of free HC1 is distributed and may bear some 
relationship to the development of the anemia or at least to its 
continuance on the basis of improper absorption of materials neces- 
sary for blood formation. 



642 


TOWNSEND, jMASSIE, LYONS: 


It was thought at this point that bone-marrow studies might 
throw some light on the problem. At least one should be able to 
determine whether there was any absolute evidence of depressed 
hematopoietic function. Bone-marrow sections, 31 in all, were 
reviewed from postmortem material available. This group comprises 
20 males and 11 females, of ages varying from 12 to 70 years, with 
a fairly uniform distribution of age groups. Blood counts done 
during the course of the disease, in the ordinary routine manner, 
varied between 1,430,000 and 4,700,000 with low hemoglobin con- 
tents. These cases were all clinically and pathologically consistent 
with the diagnosis of chronic glomerulonephritis, although in some 
of the older patients there existed secondary disorders not of a 
nature to interfere with the blood picture. The majority of these 
patients revealed postmortem rib marrow of a normal or hyper- 
plastic type, and in a few cases where the femur marrow was exam- 
ined, some increase in the erythropoietic activity. The hyperplasia 
was generally of the normoblastic type— a functional hyperplasia, 
commonly associated with chronic infections. In no case was there 
increased erytliropoiesis of the megaloblastic type, such as seen 
in pernicious anemia, nor were there any abnormalities in the size 
of the medullary cavity and no evidence of bone absorption. One 
must bear in mind, however, that these sections are postmortem 
material and have all the disadvantages of such unit studies. We 
believe, however, that bone-marrow biopsy would reveal little 
difference in the histologic picture. 

In seeking another possible explanation for the low gastric acidity 
we studied sections of stomach from 29 of these patients. The 
studies revealed no histo-pathologic explanation for a diminution of 
the gastric acidity, although many cases died in acidosis and uremia. 
The glands were well preserved. The most striking feature was 
edema of the submucosa and marked anatomical changes in the 
arterioles of the submucosa: these showed moderate to marked 
fibroblastic proliferation of the intimal layers producing variable 
diminution of the lumen. In rare cases, one found occasional vessels 
occluded by intimal thickening or a thrombus. In these latter cases 
superficial ulceration was common. 

Discussion.— Since there is no evidence to date of increased hemo- 
lysis or increased blood loss to explain the anemia of chronic glomeru- 
lonephritis, we would expect that it would be due to one or two 
causes ; 1, insufficiency of active blood-forming tissue, or, 2, insuffi- 
ciency of material available for the production of red cells and hemo- 
globin. 

If the anemia is due to toxic depression of bone marrow one would 
expect a hypoplastic or aplastic bone marrow. Our studies of post- 
mortem material clearly indicate that the bone marrow is either 
normal or hyperplastic in appearance, apparently capable of response 
and containing the cellular elements necessary for erythropoiesis. 
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This is not in agreement with the recent work of Isaacs/ 4 who thinks 
that the bone marrow in chronic nephritis is aplastic in character. 

Our observations on the character of the red blood cell in the 
anemia of chronic glomerulonephritis permit us to classify . the 
anemia as one of the normocytic variety; but in some of the individ- 
ual cases, the hemoglobin content is slightly lower than that com- 
monly associated with this type of anemia. A deficient supply of 
erythrocytic-building material might be considered the possible 
explanation for this type of picture. It is common knowledge that 
the anemia of chronic glomerulonephritis does not respond to iron 
and the slightly lower hemoglobin found in the individual red cell 
is probably of significance and compatible with our feeling that the 
anemia is due to a deficiency of blood-cell forming material. Our 
studies on the gastric acidity have tended to support this view. 

Apperly and Crabtree 1 in 1931 suspected that the chemical con- 
dition of the blood had some relationship to gastric function and 
proceeded to show that the amount of IIC1 present during gastric 
stimulation was determined or at least bore a close relationship to 
the bicarbonate content of the blood plasma and could be made to 
vary by producing changes in the latter. This work was confirmed 
by Browne and Vineberg 6 in conclusive experiments on dogs. They 
showed that the secretion following vagal stimulation was inhibited 
when the CO 2 content of arterial plasma fell below 30 vols. %. They 
further demonstrated that total amount of acid secreted, as well as 
the concentration, could be increased or decreased by artificially 
raising or lowering the plasma C0 2 content. Their work strongly 
suggests that the plasma bicarbonate is involved in some manner 
in the production of IICl. 

In nephritis, we have a pathologic condition existing in the kidneys 
which prevents the normal elimination of the end products of pro- 
tein metabolism and the normal regulation of the acid-base equilib- 
rium, especially in the chronic active and terminal stages with renal 
insufficiency. When sufficient renal impairment occurs to produce 
nitrogen retention, there is also an accompanying disturbance in the 
acid-base control of the body and a degree of acidosis is developed 
which clinically is not deteetible and which varies with the nitrogen 
retention. In these stages, as we have pointed out before, the 
anemia becomes most marked and progressive, the blood nitrogen 
increases, acidosis occurs, gastric acidity becomes lower and at a 
point is not secreted at all. We found, however, that often there is 
a lower gastric acidity than can be accounted for by the blood bicar- 
bonate; but that in the terminal stages, when the CO 2 content was 
below 30 yols. %, there was complete anacidity even after the use 
of histamine, 'lo us one of the most important features in the 
anemia of chronic glomerulonephritis is the diminished or absent 
IK 1 in the gastric secretion and this diminution must play an impor- 
tant part in the improper digestive processes and improper absorp- 
tion of food and iron. 
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Gastric digestion, by virtue of the presence of free hydrochloric 
acid and pepsin, has a definite action in: 1, hydrolysis of protein; 
2, modification of the pH of the small bowel, and, 3, as a stimulation 
for the secretion of pancreatic enzymes and flow of bile. These 
are all necessary to carry on the proper digestive processes in the 
remainder of the gastro-intestinal tract. Many in the. past have 
believed that this function has not been entirely necessary for the 
continuous well being of patients. Surgery has taken advantage 
of this assumption and has performed gastric resections of varying 
degrees up to total gastrectomy. In the last few years, however, 
we have learned that many of these patients develop an anemia of 
various types. 

Experimentally, too, in recent years gastric digestion has been 
shown to be of the greatest importance in relation to anemia. 
Castle 7 ’ 8 and others have called attention to the absence of hydro- 
chloric acid in the stomach in the anemias of other types and have 
concluded that various disturbances of the gastro-intestinal tract 
may interfere with digestion and absorption necessary for proper 
metabolism of food substances required for hematopoietic activity, 
even in the presence of a normal diet. 

Mettier and Minot 22 then indicated that soluble iron compounds 
are more readily absorbed in the presence of acid meals. This 
corresponded closely with the work of Mitchell and Miller, 24 who 
were more concerned in the most suitable pH for iron utilization. 
Kellogg and others 16 have recently succeeded in showing that when 
the iron reserves of the body were depleted, a condition of hypo- 
chromic anemia results and persists in the absence of normal gastric 
secretion, even when an iron rich diet is ingested. 

From a therapeutic standpoint, predigested acid meals, or even 
hydrochloric acid itself, might prove of value, except there are 
obvious reasons to believe that such measures would only serve to 
increase the acidosis present. 

In conclusion, our investigations, along with the experimental 
work of others, seem to indicate that there is a correlation between 
the decreased renal function, the development of a normocytic 
anemia and the development of a low to absent secretion of free 
hydrochloric acid. The low gastric acidity, by interfering with the 
proper metabolism of ingested food and the absorption of iron, 
indirectly produces a deficiency of “building material” for sufficient 
red blood cell formation and the production of hemoglobin. While 
we have not demonstrated the etiologic factor in the production 
of the anemia of chronic glomerulonephritis, we have indicated 
reasons for the continuance of the condition and possibly one of the 
factors responsible for the refractory response to therapy. . 

Summary. 1. The anemia of chronic glomerulonephritis is 

normocytic in type. _ _ 

2. The anemia becomes manifest as renal insufficiency occurs and 
increases with the degree of nitrogen retention. 
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3. With increasing anemia, there is a decrease in the gastric 

acidity. • 

4. Absolute achlorhydria is present when the C0 2 content of 

whole blood (plasma bicarbonate) falls below 30 vols. %. 

5. There is no apparent lack of active blood forming tissue. 

6. A discussion of the relationship between renal insufficiency, 
gastric acidity and the anemia has been given. 

7. Reasons have been offered for the persistence of the anemia 
and its refractoriness to therapy. 

The authors wish to acknowledge a debt of gratitude to Dr. J. P. O’Hare for his 
advice and helpful criticism, and to Dr. M. Pijoan for the CO; studies. 
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DEFICIENCY SYNDROMES ASSOCIATED WITH CHRONIC 

ALCOHOLISM. 

A Clinical Study. 

By John Romano, M.D., 

COMMONWEALTH FUND FELLOW in' PSYCHIATRY; ASSISTANT PHYSICIAN, COLORADO 
PSYCHOPATHIC HOSPITAL, DENVER, COLORADO. 

(From the Colorado Psychopathic Hospital.) 

Lettsom 5 (1787) first described alcoholic polyneuritis and attrib- 
uted it to the neurotoxic effect of the alcohol. This belief remained 
unchallenged until Sbattuck, 12 in 1928, suggested vitamin deficiency 
as a probable cause of the neuritis. Since then Minot, 10 Wecbsler, 15 
and Meyer® have discussed the relationship of avitaminosis to this 
disorder, brom observations of 57 cases and a study of the record 
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of 73 additional cases Minot, Strauss, and Cobb 11 concluded that 
dietary deficiency (Bi) played ati important role in the production 
of “alcoholic” polyneuritis. In addition to inadequate intake they 
believed that other factors such as the states of the gastro-intestinal 
tract were operative in the production of the neuritis. In an excel- 
lent review, Cobb and Coggeshall 3 drew attention to the diversity 
of lesions in the central and peripheral nervous system of chronic 
alcoholics, and speculated that “the imbibing of alcohol may, by 
its effect on the digestive tract and the diet, precipitate neuronal 
'degeneration (and perhaps vascular lesions) in the brain, cord or 
peripheral nerves. If the process is largely in the brain and periph- 
eral nerves, Korsakoff’s syndrome results. If the brain is affected 
severely, with less degeneration of the cord and least in the peripheral 
i nerves, the syndrome is that of pellagra. The converse of this pic- 
ture is 'alcoholic’ polyneuritis, while Nonne’s 'myelitis intrafunicu- 
laris’ is intermediate between these two.” 

In this connection Spies 13 and his coworkers have contributed 
significant data in respect to the similarity between endemic pellagra 
and “alcoholic” pellagra and the dramatic response of the latter 
group to vitamin B 2 therapy. 

To each of 10 alcoholic addicts with polyneuritis, Strauss 14 gave 
a pint to a quart of blended whisky daily. He supplemented a 
vitamin-rich diet with oral administration of yeast, and parenteral 
introduction of vitamin Bi and liver. He observed that the neuritis 
improved as rapidly with alcohol as without it and concluded that 
the "alcoholic” polyneuritis did not result primarily from a direct 
neurotoxic effect of alcohol but was probably dependent upon dietary 
deficiency. Jolliffe, Colbert, and Joffe 7 estimated the vitamin/calory 
ratio (Cowgill’s 4 formula) of 42 alcohol addicts, 26 of whom had 
polyneuritis. They demonstrated that alcohol addicts with poly- 
neuritis failed to obtain adequate amounts of vitamin B while 
those without polyneuritis, though the addiction was of long dura- 
tion, did obtain adequate amounts; and that certain subjects without 
polyneuritis consumed enough alcohol over an adequate period 
of time to cause peripheral nerve involvement due to the alcohol 
per se. In a later publication, 6 these authors noted the effects on 28 
alcohol addicts who had uncomplicated polyneuritis of: 1, an 
inadequate or borderline vitamin B diet; 2, a diet with approxi- 
mately twice the estimated vitamin B requirement; and, 3, a diet 
with approximately 4 times the vitamin B requirement. Those 
in the first 2 groups showed no improvement in the course of a 
month; improvement was more marked in those of the 3d group 
than in those of the 2d. 

In addition to the qualitative and quantitative studies of vitamin 
B deficiency in alcohol addicts with polyneuritis, Blotner 2 has 
demonstrated the inhibitory effect of alcohol on the proteolytic 
activitv of certain gastro-intestinal enzymes in vitro and in vivo. 
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Since the appreciation of the avitaminotic aspects of chronic 
alcoholism has many practical therapeutic considerations it appeared 
of value to undertake a clinical study of the incidence of polyneuritis 
in the alcohol addicts admitted to this hospital. Particular atten- 
tion was given to the dietary history, anemia, and the clinical 
response to vitamin B therapy. 

C lini cal Study. A study was made in this Hospital from Septem- 
ber 1, 1935 to August 31, 1936, of the total number of patients 
admitted in whom chronic alcohol addiction, had played a major 
role in causing their admission. Of the total first admission (844) 
during this period, 131 patients were examined (15.5%). Together 
with the usual physical, neurologic and psychiatric examinations, 
particular attention was paid to the dietary history, presence or 
absence of polyneuritis, anemia and clinical response to vitamin B 
therapy. 

It is not the purpose of this paper to discuss in detail the symp- 
tomatic role that alcohol addiction plays in the personality insta- 
bility of the individual patient. Suffice it to say, as has been noted 
previously, 5 that chronic alcoholism per se is not a disease, rather 
it is a manifestation of an underlying personality maladjustment and 
that remedial measures to be successful must be directed at the 
primary and significant causal factors. Any attempt to treat 
chronic alcoholism must be based on an intelligent appreciation and 
evaluation of the endowment, the life experiences, and the specific 
situations in which the individual patient finds himself. This can 
only be done with a detailed personality analysis in the hands of 
well trained physicians over a long period of time and with the 
patient in a controlled environment. 

Every patient who was studied has been addicted to the use of 
alcohol for varying lengths of time preceding admission to the hos- 
pital. It was extremely difficult to come to any reliable conclusion 
concerning the number of years of addiction. Inquiries were made 
in respect to quantity, quality and frequency of the liquor consumed 
but the data does not warrant any reliable conclusions. 

Age Incidence, It is interesting to note that the age period 
between 30 and 50 contained over 64% of the total number (Table 1). 


Table 1 


Age Incidence of Total Number 


21 to 30 . 
31 to 40 . 
41 to 50 . 
51 to GO . 
61 to 70 . 
71 to SO . 


of Patients. 

• i • 16 

.... 44 

- . . . 41 

. . . . 20 

. . . . 8 


131 

Sex Incidence. Of the 131 cases, 16 (12.2%) were female. Al- 
though this small number does not warrant any valid statistical 
conclusions, the age incidence when divided as' to sex reveals a 
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relative increase in the number of females of a later age period (41 
to 50) as compared with the males and with the total number. 

Table 2. — Sex Incidence. 


Female. Male. 

21 to 30 3 13 

31 to 40 4 40 

41 to 50 S 33 

51 to GO 1 19 

Cl to 70 S 

71 to SO 2 


1C 115 

Mental Status. Ebaugh and Romano 5 have discussed the inade- 
quacies of the present classification of the alcoholic psychoses. The 
various dramatic incidents that are experienced by chronic alcoholics 
such as pathologic intoxication, delirium tremens, acute and chronic 
alcoholic hallucinosis and Korsakoff’s psychosis have addiction to 
alcohol as a common denominator although the presence or absence 
of personality predisposition, more profound mental instability 
and somatic factors (avitaminosis) may have a more important 
causal relationship.' This classificatory inadequacy is most evident 
in a consideration of chronic alcoholism, uncomplicated by the 
previously noted psychotic incidents. Previous concepts of “chronic 
deterioration,” “alcoholic paranoia” and others have only provoked 
further confusion. An attempt 5 has been made to divide this group 
into etiologic divisions, although this is far from being satisfactory. 


Table 3. — Incidence of Psychoses. 

Male. 

Female. 

Pathological intoxication 

1 

0 

Chronic alcoholism with mental deficiency (moron) 

0 

1 

Chronic alcoholism with senile dementia 

2 

0 

Chronic alcoholism with Korsakoff’s psychosis 

2 

5 

Chronic alcoholism with manic-depressive depression . 

3 

1 

Chronic alcoholism with schizophrenia 

S 

0 

Chronic alcoholistu with cerebral arteriosclerosis . 

11 

0 

Chronic alcoholism with psj-chosis 

14 

0 

Chronic alcoholism with delirium tremens 

IS 

3 

Chronic alcoholism without psychosis 

56 

6 


115 

16 


Dietary History. Attention was paid to the quantity and quality 
of the patient’s diet. While it-was almost impossible to secure reli- 
able data in respect to the dietary history during the total period 
of addiction an attempt was made to investigate the peculiarities 
of the food intake for the period preceding admission. Informants 
as well as the patient were contacted for these data. By the arbi- 
trary divisions of mild, moderate, and severe are understood quali- 
tative dietary inadequacies for periods varying between 2 weeks 
and G months preceding hospital admission. The accompanying 
tables show that 11 (68.7%) of the females and 64 (55.6%) of the 
males had some qualitative inadequacy in their diets for varying 
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periods previous to admission. It is more pertinent to renun k that 
of the 77 patients (58% of total number) who showed evidence of 
some form of neuritis 01 (79%) gave a history oi inadequate diets. 


Table 4.— Incidence of Dietary Inadequacy. 

Male. 


No data 
Normal 
Mild . 
Moderate 
Severe 


33 

IS 

39 

22 

3 


Female. 


2 

3 

o 

3 

G 


115 16 


Incidence of Polyneuritis. Although it is difficult to divide or 
classify the severity of the neuritides observed, it was thought 
expedient to introduce arbitrary divisions of mild, moderate- and 
severe. Obviously, what was interpreted as mild on one examina- 
tion may have been designated moderate or severe in following 
examinations. However, the neurologic status on admission as 
interpreted by one examiner was considered the basis for the classi- 
fication. By mild is understood the presence of pain, deep muscle 
tenderness and weakness, superficial hyperesthesia and exaggerated 
deep reflexes. With increased weakness, persistent deep muscle 
pain, beginning muscle atrophy, paresthesia, disturbance of position 
and vibration senses and loss of deep reflexes, a moderate degree 
of involvement is present. Muscle atrophy or paralysis, with or 
without contractures, “glove and stocking” anesthetic areas, vibra- 
tion and position sense disturbances and absence of deep reflexes 
constituted the more advanced or severe degree of nerve involve- 
ment. In the severely involved of the female group, 5 of the 6 
experienced a Korsakoff’s psychosis. Dermatitis with pigmenta- 
tion, glossitis, and stomatitis together with intractable diarrhea 
were observed in 4 of these 5 and suggested deficiency of vitamin 
B 2 . While spongy gums were observed frequently, in both male and 

Table 5. — Incidence of Polyneuritis. 


Male. Female. 

Normal 48 • 0 

Mild 31 2 

Moderate 22 2 

Severe 14 q 


115 16 

female patients no definite clinical evidences of scurvy were noted. 
Unfortunately, gastric analyses were not done of the majority of 
the patients studied and the conclusions do not warrant mention, 
len (62.5%) of the female patients, 67 (58.2%) of the male patients 
suffered from some degree of peripheral nerve involvement. Of the 
total number of patients studied (131), 77 (58%) presented evidences 
of neuritie involvement. 
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Anemia. Accepting the standards as determined by Andresen 
and Mugrage 1 for red blood cell values for normal men and women 
in this region, the initial red blood cell count and hemoglobin deter- 
mination (Sahli) taken on admission were collected in order to 
determine the incidence of anemia in these patients. The following 
are the standards that were used for comparison (Table 6.) 


Table 0. — Anemic Standards. 



1 

Men 

t 

1 

Womsn. 


j Normal. 

i 

Mild. 1 Moderate. 

Severe. Normal. 

Mild. Moderate. Severe. 

Hemoglobin 
(grama) Sahli 

1 14.0-19.0 
imean 16.5 

12 0-14 0 10.0-12 0 

Below 6 ! 12 5-16.5 
| mean 14 5 

11 5-12 5 9-11.5 Below 6 

I 

Red blood corpuscles 

' 4 7-62 

4 4- 4 7 3 4- 4 4l 

Below 2 1 4 2-511 

3 8- 4 2 3 0-3 8 Below 2 

(millions) 

,mean 5.4 

1 

1 

| mean 4 6j 

1 


Eleven (68.7%) of the female patients, and 64 (55.6%) of the 
male patients suffered from some degree of anemia, although 56 
of the total number of patients (75) with some degree of anemia 
, had only mild involvement. Of the 19 patients who had moderate 
or severe anemia, 6 (8% of the 75 patients with anemia) had rnacro- 
cytosis as revealed by increased cell diameter and volume index. 

Iron and ammonium citrate in large daily doses (4 to 8 gm.) 
together with parenteral liver were successful in treating the anemias. 

Table 7.— Incidence of Anemia. 

Male. Female. 


Normal 51 5 

Mild 50 G 

Moderate 12 4 

Severe 2 1 


115 16 

Clinical Response to Vitamin B Therapy. Every patient with either 
mild, moderate or severe peripheral nerve involvement was placed 
on a higli-caloric, liigh-vitamin diet (4000 to 5000 calories daily) 
increasing the quantity of lean-meat protein and decreasing carbo- 
hydrate. This diet was supplemented with dried brewer’s yeast 
tablets (4 gm. daily), wheat-germ preparations (30 to 60 gm. daily) 
and either vitamin Bi or liver* preparations given parenterally 
in daily doses. In addition to this, fresh orange or tomato juice 
together with various preparations of cod-liver oil or haliver oil 
were given. 

In the more severe neuritides associated with Korsakoff’s psycho- 
ses, forced feedings were resorted to and the parenteral liver dosage 
was increased (2 to 4 cc. daily). . 

Due to the variation in severity of the lesions, the individuahza- 

* Courtesy of Eli Lilly & Co., Indianapolis. 
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tion of therapy and the relatively limited stay of the patients 
(average 24.67 days) adequate quantative data are not available. 
However, a rough clinical estimate of no change, partial improve- 
ment and total improvement was tabulated. Seventy-seven patients 
(58% of the total number) revealed some evidence of polyneuritis; 
5 (6.4%) showed no clinical response to therapy while they were 
under observation; 47 (61%) showed partial improvement and 25 
(32.4%) showed complete improvement. 


Table 8.— Response of the Patients with Mild Polyneuritis to Vitamin B 

Therapy. 


No change . 

Partial improvement 
Total improvement 


Mild P. 

Moderate P. 

Severe 

2 

2 

1 

14 

14 

19 

17 

8 

0 

33 

24 

20 


Summary. One hundred and thirty-one chronic alcoholics (15.5% 
of the total hospital admissions (844) in 1 year) were studied in 
respect to the incidence of polyneuritis, with particular attention 
to dietary history, anemia and response to vitamin B therapy. 

Of these chronic alcoholics 77 (58%) presented some degree of 
neuritis. 

A history of inadequate food intake previous to admission was 
obtained in 61 (79% of those showing polyneuritis). 

Some degree of anemia was present in 75 (57% of the chronic 
alcoholics), although 56 (74.6%) had on]} 7 mild involvement. 

Of the 77 patients with neuritis, 5 (6.4%) failed to respond to 
vitamin therapy, 47 (61%) showed partial improvement, and 25 
(32.4%) showed complete improvement with specific therapy during 
their period of hospitalization. 

Conclusion. Vitamins Bi and B 2 are of definite value in the treat- 
ment of the deficiency syndromes associated with chronic alcoholism. 

REFERENCES. 

(1.) Andiesen, M. L., and Mugrage, E. R. : Arch. Int. Med., 58, 136, 1930. (2.) 

Blotner, H.: J. Am. Med. Assn., 106, 1970, 1936. (3.) Cobb, S., and Coggeshall, 

H. C.: Ibid., 103, 1008, 1934. (4.) Cowgill, G. R. : The Vitamin B Requirement of 

Man, New Haven, Yale University Press, 1935. (5.) Ebaugh, F, G., and Romano, 
J.: The Alcoholic Psychoses. To be published in Piersol's Cyclopedia of Medicine, 
F. A- Davis Company, Philadelphia, 1937. (6.) Jolliffe, N., and Colbert, C. N.: J. 

Am. Med. Assn., 107, 042, 1930. (7.) Jolliffe, N., Colbert, C. N., and Joffe, P. M.: 
Am. J. Med. Sci., 191, 515, 1930. (8.) Lettsom, J. C.: Mem. Med. Soe., London, 

I. 12S, 1779-17S7. (9.) Meyer, A.: Schweiz, med. Wchnschr., 62, 1243, 1932. (10.) 

Minot, G. R.: Ann. Int. Med., 3, 210, 1929. (11.) Minot, G. R., Strauss, M. B., 
and Cobb, S.: New England J. Med., 208, 1244, 1933. (12.) Shattuck, G. C.: Am. 

J. Trop. Med., 8, 539, 192S. (13.) Spies, T. D.: Am. J. Med. Sci., 184, 837, 1932. 

• De Wolf, H. F.: Ibid., 186, 521, 1933; J. Am. Med. Assn., 104, 1377; 105, 1028, 1935; 

Blankenborn, M. A.: Trans. Assn. Am. Pliys., 50, 164, 1935; Arch. Int. Med., 56; 
920, 1935; Chinn, A. B.: J. Clin. Invest., 14, 941, 1935; Blankenhom, M. A.; J. Am. 
Med. Assn., 107, 041, 1930; Chinn, A. B., and McLester, J. B.: Ibid., 108, 853, 1937. 
(14.) Strauss, M. B.: Am. J. Mf.d. Sci., 189, 37S, 1935. (15.) Wechsler, I. S.: 

Med. J. and Rec., 131, 441, 1930; Arch. Neurol, and Psychiat., 29, S13, 1933. 



652 EDWARDS.’ CASE FINDING IN TUBERCULOSIS. AN ADULT PROBLEM 


CASE FINDING IN TUBERCULOSIS, AN ADULT PROBLEM.* 

By II. R. Edwards, M.D., 

DIRECTOR, BUREAU OF TUBERCULOSIS, DEPARTMENT OF HEALTH, CITV OF NEW YORK. 

Case finding in tuberculosis has been the keynote of the anti- 
tuberculosis campaign for the past 30 years or more. Throughout 
this period \ve have placed increasing emphasis on early diagnosis, 
but until recently we have made little progress in this direction. 
The average tuberculosis program involves the examination of con- 
tacts to known cases. This is the best and most productive source 
of ease finding thus far developed. Considerable time and emphasis 
has been placed on routine tuberculin testing and the Roentgen ray 
in grade-school populations. To date we have accumulated a vast 
amount of information from such studies. They have been the 
means of finding many new eases, but if evaluated in the light of 
the relative yield for the dollar invested there is much reason to 
question its value, especially if such a plan is the predominant 
effort at case finding and control in the community. 

Fortunately, we are able to clearly evaluate our problem in 
tuberculosis. It may be done by simple statistical analysis of our 
cases and deaths by age groups, sex, occupation or other major 
divisions. The plotting of these data at once indicates a typical 
curve for either sex. Among females since 1900 we note in general 
a definite decrease for all ages and for the individual age groups. 
There is this difference, however, the peak of mortality has shown 
a tendency to shift forward, so that where it was reached at about 
the age of 35 in 1900 it is now reached at 25 years. Furthermore, 
after the sharp rise beginning at 15 years there is now a tendency 
to flatten out and remain more or less constant for the remaining 
years of the life cycle. 

For males we have always noted a much higher rate than among 
females. In the past 30 years there has been a sharp decline for 
all ages as well as for the various age periods. In contradistinction 
to the female curve we note that the peak in mortality in 1900 was 
at 45 years and in 1930 it has shifted back to 60 years. Also the 
peak among males is much sharper and falls more abruptly afterward 
than that for females. 

If a similar analysis is made for white and colored we at once 
note a sharp distinction between the two. The white is invariably 
lower than the colored. 

On the basis of tuberculous infection throughout all age periods, 
we find the lowest rates at infancy and they continue to rise as the 
years advance. The literature and experience on this point are too 
voluminous and well known to demand specific reference in this 
discussion. 

* Read before Ameiican Academy of Tubeieulosis Physician?, Atlantic City, 
N. J., June S, 1937. 
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Our knowledge of the pathogenesis of tuberculosis follows closely 
the same general plan. If the infant survives his third year without 
succumbing to tuberculosis, in all probability he will not develop 
a reinfection type until he has reached adolescence, after which 
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infection to infants as well as children and adults. It will naturally 
follow therefore that the greatest achievements in case finding and 
thereby tuberculosis control must be expected from the adult 
groups. During the passing years our increased knowledge of the 
prevalence of tuberculosis has been reflected very definitely in our 
diagnoses; we are no longer content to accept a diagnosis of chronic 
bronchitis or bronchial asthma in the aged, for all too frequently 
it has been such cases that have been responsible for the continued 
spread of the disease to others. 

It has been fairly common practice in most communities to find 
that from 5 to 20 or more per cent of new cases reported are diag- 
nosed first at or within a month or so of death. It is logical to 
assume that those cases have been suffering with tuberculosis from 
2 to 5 or more years, during which time they have undoubtedly 
had an opportunity to widely disseminate their disease to others. 
Because the nature of their illness is unknown their menace to close 
contacts and associates is all the more important. It is in part 
from this group that we are continually reaping our annual crop 
of new cases. It is also the answer for the difficulty encountered 
in tracing the source case in many new cases diagnosed. 

Another cause for our lack of success in early diagnosis is to be 
found in the fact that by and large we have placed emphasis chiefly 
on the basis of symptoms. Here again we have abundant evidence 
to show that in early disease there are as a rule no symptoms, 
certainly not the classical symptoms of cough, expectoration, blood 
spitting and loss of weight publicized so frequently. There may 
be present those less definite symptoms of gastric upset, lack of 
endurance, fatigue, and so on, but they as a rule do not make suffi- 
cient impression on the patient to cause him to seek medical advice. 
Thus it becomes readily apparent that if we are to find tuberculosis 
we must direct our efforts to the adult groups, and if we wish to 
find early disease we must consider some method that will reach 
such groups in the period before noticeable symptoms have developed. 

The logical answer would be a periodic Roentgen ray examina- 
tion of the entire population. The expense involved in such an 
approach should not be considered excessive, if we measure our 
results in lives and community resources saved, for today we have 
invested many millions of dollars in buildings and equipment to 
fight tuberculosis, which are costing millions more to maintain, and 
in the final analysis we are still making rather slow progress in the 
control of the disease. 

It is really not necessary that we should attempt such a wholesale 
job. Here we have reasonably clear-cut guides.- In addition to 
age and sex incidence we have much data on occupation and 
economic status of the individual. All of which will assist us in 
selecting those groups among whom we may expect to find the 
greatest return. 
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The mass approach in case finding among apparently healthy 
individuals is a Roentgen ray job. Fortunately, we have a machine 
that is well equipped to make large-scale screening operations at a 
minimum of cost and with a reasonable result. The Powers Rapid 
Roentgen ray machine has indicated beyond a question of a doubt 
within- the past 5 years that mass action is within our reach. It is 
well to mention here that this method, or any other similar to it, is 
but a single step in a well-rounded tuberculosis control program. 
In any community program the contact case is the most desirable 
approach and should be the foundation around which these other 
devices are built. 

The first use of this method as a case finding proposition was in 
New Haven, Conn., 3a by the Department of Health, in 1933. That 
survey was chiefly confined to High and Junior High School students 
where 6393 persons were Roentgen rayed in IO5 working days, a 
speed never before accomplished in such work. Our findings clearly 
indicated the age incidence factor as of the 12 (0.19%) diagnosed 
tuberculous, 11 were above 16 years. The percentage diagnosed 
tuberculous by age periods, including about 200 school teachers 
were as follows: 

Age 11 to 15, 3S79 examined, 1 (0.03%). 

Age 16 to 20, 1461 examined, 6 (0.41%). 

Age 21 to 25, 82 examined, 2 (2.44%). 

Age 26 to 30, 74 examined, 2 (2.70%). 

The incidence of childhood type lesions for the entire group was 
6.01 %, and it increased steadily with the higher age groups. 

Since this case finding survey was completed there have been 
numerous others by the same method throughout the country; in 
all, it is estimated approximately at 300,000 persons. A consider- 
able amount of this work has been done among school children. 
Unfortunately, there has not been a uniformity of interpretation 
nor have all these results been reported. Some few of these studies 
however are of the greatest interest because they clearly illustrate 
the problems herein discussed. 

Following the New Haven survey the Connecticut State Depart- 
ment of Health® undertook a program to offer the Roentgen ray to 
school children throughout the state during the winter of 1933 to 
1934. This work has never been completely analyzed as to age groups; 
however it was largely among the grades below High School. There 
were 56,942 Roentgen ray pictures made. They were interpreted 
by the medical staffs of the State Sanatoria under rigid checking 
and therefore may be accepted as closely conforming to the National 
Tuberculosis Association standards. Of the total, 95.5% were 
considered negative, only 33 (0.06%) were diagnosed as pulmonary 
tuberculosis, probably active. There was a total of 1936 (3.4%) 
referred to the family physician for follow-up, the majority of which 
(773) was considered only as suspicious. This survey cannot be 
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said to have been a successful case finding adventure, if we are to 
consider the costs involved and the cases found. The real value 
of this program was in its educational stimulus in making the school 
population* and indirectly the lay populace as well as the medical 
profession, Roentgen ray conscious. This result may or may not 
be a valid expenditure of funds. There is a growing body of opinion 
against the indiscriminate use of our resources charged against 
hypothetical accounts. We have no proof of the yield in our 
educational measures, and we can with certainty estimate the cost 
of case finding measures. 

During 1933, Barnard 1 utilized the Paper Roentgen ray method 
in the study of 18,749 individuals on Home Relief in New York 
City. This was the first mass survey of such a group that we have 
recorded, and the findings were most illuminating. For the entire 
group, 2779 (14.8%) were designated for further investigation. 
There were 2047 (10.9%) diagnosed as tuberculosis. Of the total, 
47(5 (2.5%) were considered definite, 592 (3.2%) suspects, and 
979 (5.2%) as healed. In addition there were detected 732 (3.9%) 
with obvious cardiac lesions. In the latter group, subsequent fol- 
low-up confirmed the Roentgen ray diagnosis and showed a close 
correlation with luetic infection. The persons Roentgen rayed in 
this study were comparable only in that they were on relief and 
that Roentgen rays were offered only to those members of families 
10 years or older. Two distinct groups were reached, 10,202 from 
Harlem where there was a predominance of negroes and Porto 
Ricans, and 8517 from Red IIook-Gowanus, where there was a 
predominance of whites. The findings generally in the Harlem 
group were higher. This emphasized the point previously raised 
that an intelligent selection of adult groups can be made. 

There were three general conclusions in this survey of the greatest 
moment: 1, a routine survey of apparently healthy individuals 
revealed 2.5% with pulmonary tuberculosis; 2, if the survey had 
been confined to those 20 years or over all tuberculosis found below 
that age would have been discovered in the follow-up of contacts; 
3, the classification of disease found indicated that over 70% of 
the lesions were in a minimal stage. 

Barnard reports a per capita cost of 81.78 for the Harlem group, 
and 81.22 for the Red IIook-Gowanus, where certain improvements 
in organization methods were introduced. 

Downes 2 made a further study of the data on the cases Roentgen 
ia\cd in the Red IIook-Gowanus District. She presented the data 
T a K e > s % an< ^ color for important tuberculosis which tended to 
show definitely the increase in incidence with increasing years and 
the characteristic differences between sexes as has been commented 
on pre\ iously in this discussion. She also reported on the follow-up 
of these cases and contacts in the routine clinic examinations. Of 
the 272 reexamined, 196 (72.1%) were classified as minimal, 28 
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(10,3%) as moderately advanced and 18 (6.6%) as advanced, 9 
(3.3%) were undiagnosed and 21 (7.7%) were reversed from the 
diagnosis on paper. A study of 73 cases classified as suspects on 
Paper Roentgen ray were later classified as follows: 16 (21.9%) as 
minimal tuberculosis, 1 (1.4%) as childhood type, 21 (28.8%) were 
undiagnosed and the remaining 35 (47.9%) as non-tuberculosis. 

There were 543 families with 1873 contacts listed for follow-up. 
For all ages 64.8% were examined, the highest rate being in 54 
families where the primary case was advanced or moderately 
advanced disease in the primary ease, and the lowest in 207 families 
where the primary case was suspicious or non-tuberculous lesions. 
The new tuberculosis found by these examinations revealed chiefly 
minimal lesions, the percentage being about equal for all ages in 
the families with a primary case of minimal, the suspect and non- 
tuberculous cases. No cases were diagnosed in contacts in families 
in which the primary case was moderately or advanced disease. 
This finding was not explained in the report by Miss Downes. Here 
again the age incidence factor was clearly substantiated, being low- 
est under 20 years and reaching its peak or about 26 times greater 
at 50 years and above. 

During 1934, the Department of Health inaugurated another 
survey of this character in lower Manhattan. It involved 25,170 
individuals among which we found 824 (3.3%) with manifest pul- 
monary tuberculosis; of the 824 cases diagnosed, 89.6% were pre- 
viously unknown. We designated 2900 individuals for follow-up 
and found 278 (9.6%) with active tuberculosis. 

During 1935 and 1936, another survey of a somewhat similar 
character was conducted at our Meinhard Health Center among 
Porto Ricans. In this study, we did not use the Powers Rapid 
Paper Method, instead we utilized an existing radiographic unit 
and celluloid films, chiefly because of the limitation of space. The 
persons invited for Roentgen ray were on Home Relief rolls, pre- 
dominantly of Porto Rican extraction, and limited to those 15 years 
or older. A complete analysis of these data is under way which 
will include the costs involved. There were 3214 persons Roentgen 
rayed and given a routine chest examination on the first visit, 
207 (6.4%) were diagnosed as tuberculous. Of the 207 cases diag- 
nosed adult form tuberculosis, 119 (57.5%) were classified as active. 
The minimal lesions in this survey represented 83% of the total 
pulmonary cases. 

During the current year we have returned to the Harlem area 
with an enlarged W. P. A. staff' to carry on an intensive combing 
of the entire area. In this area, our population is predominantly 
negro and Porto Rican, and the death rates are the highest of 
any area in the City. The negro population in New Tork City 
represents about 5% of the total, yet it is responsible for almost 
25% of our annual deaths from tuberculosis. Thus far we have 
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taken approximately 25,000 Roentgen rays with essentially the same 
results in new tuberculosis, minimal and cardiac lesions as found in 
the survey by Barnard in 1933. All 3 of the foiegoing studies^ are 
now being carefully analyzed and will later be reported in detail. 

'Our experience in this type of mass survey of apparently healthy 
persons has been most satisfactory and appears to be the best 
possible approach to the problem now available. The finding of 
early lesions permits the maximum results in securing arrest at an 
early date, and further serves to make more economical use of our 
limited hospital beds. In the Meinhard study, we arranged with 
2 of the City Hospitals to reserve about 12 beds for the immediate 
hospitalization of cases. These beds were used primarily for the 
early and doubtful cases where intensive bedside study was desir- 
able to determine activity, and for those suitable for pneumothorax. 
In the latter group, it was possible to induce their collapse promptly 
after admission, and within a short period discharge them to ambu- 
lant care. This method has proven to be of great value, as it is a 
source of great encouragement to the patient and represents con- 
siderable economy in the use of institutional facilities. All cases of 
advanced disease in need of longer hospital care were immediately 
placed in other City Hospitals. . 

Fellows/ at the Metropolitan Life Insurance Company, has 
reported results of the greatest significance. He has utilized the 
fluoroscope to a greater degree of perfection than most workers in 
this country. By this method in conjunction with the Roentgen 
ray and careful physical examination he detected 141 previously 
unknown cases, of which 65% were classified as minimal. The 
proportion of minimal cases referred to Mt. McGregor, the Metro- 
politan Sanatorium, were 5 times as great as the average admissions 
to other sanatoria. The majority of these patients were detected 
at a time before they had toxic symptoms. The close affiliation 
with Mt. McGregor resulted in prompt hospitalization and a more 
rapid arrest of the disease. His experiences clearly indicates what 
may be done successfully in a large business organization. 

Colonel Pillsbury, 7 at Camp Dix, New Jersey, routinely Roentgen 
rayed 7405 C. C. C. men, predominantly white and under 30 years. 
Seventy (0.94%) were classified as active, 76 (1%) were question- 
ably active tuberculous, and 376 (5%) were tuberculous with no ac- 
tivity. Thus he found a total of 522 (7%) with tuberculous lesions 
oi the adult type. The lesions adjudged non-active on this exami- 
nation, considering the age of the men, should nevertheless be con- 
sidered as potentially active. His percentages of disease in the groups 
over 35 years were in each instance higher than in those under 
30 years. If these findings are at all indicative of what might be 
expected among all enrollees’ in the C. C. C. Camp throughout the 
country, it may be readily concluded that a similar program should 
be a part of the Government’s responsibility in their administration. 
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From the standpoint of Government responsibility we should 
naturally consider the Army, Navy and Marines as well as Civil 
Service and other employees. If such a device had been available 
in 1917 at the time of the Draft, the taxpayer today could easily 
have been relieved of hundreds of millions of expenditure in com- 
pensation and hospital costs. 

After a careful perusal of the volume of material in the current 
literature on tuberculosis surveys, it becomes immediately obvious 
that the great bulk of our effort in the past has been devoted to 
contact examinations. This is fundamental in any tuberculosis 
program. The problem among this group that is presented time 
and again is that as a rule we only examine about half of the known 
contacts, and that the percentage is highest among the younger 
ages where we do not expect to find manifest tuberculosis. The 
adult ages are the most important and demand greater effort to 
secure cooperation. A study of mortality and morbidity by age 
groups clearly indicates these facts. 

We have always devoted a greater amount of effort to the child 
rather than the adult. Partly because of the greater ease with 
which they can be reached and partly because there has been a 
general feeling that if the early manifestations of tuberculosis could 
be detected there we could prevent later serious disease in adult 
life. Since 1920 there has been numbers of extensive surveys among 
apparently healthy children to determine the incidence of infection 
and disease. These studies have shown in general an increasing 
frequency of both as the age periods advance. The incidence of 
pulmonary tuberculosis has been lower than the childhood types. 
The yield of pulmonary lesions has been so small that such methods 
may well be considered excessively costly as case finding methods. 
The importance of the childhood type lesion is still a debatable 
issue. If we accept the theory that such lesions are a potential 
menace then our attitude should be to develop a definite program 
for their detection and later supervision. On this point there is 
some information of interest, but much more is required before we 
can accept it as a sound procedure. 

Stewart 9 reports, from his experience at Lymanhurst in the super- 
vision of 10,000 children, that in only 0.04% had he observed a 
progression from a childhood to an adult type. 

Pope, 8 reporting on 5000 children followed in the Massachusetts 
clinics, stated that the progression from childhood to adult type is 
0.93%. . „ . , 

Hall and Chang 5 reported on 1007 Chinese of the professional 
class. Of 144 originally classified as trachea-bronchial tuberculous 
lymphadenitis, 6 (4.2%) developed manifest pulmonary tubercu- 
losis in an average of 54.5 months. 

Edwards 36 reported on 155 individuals with a diagnosis ol child- 
hood type from the New Haven Dispensary. In 9 (5.8%) there 
had been noted a progression to adult pulmonary tuberculosis within 
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an average period of 242.7 days, all of which occurred during late 
adolescence. 

These reports are significant but require substantially more 
volume before we can definitely state that the detection of childhood 
type lesions is a productive source of later adult lesions. 

A comparison of our mass studies among apparently healthy 
children and adults clearly indicates that the latter group is the 
most productive in significant tuberculosis, or the type that is or 
will become debilitating and a community problem. It is firmly 
believed that we have reached the time when we should definitely 
shift our emphasis from the child to the adult. This shift need 
not be made blindly as we have a considerable volume of facts and 
data that clearly indicates the broad general paths that we should 
follow. From the standpoint of age, 15 years is the lower level, as 
to sex, our emphasis in females should be greatest between 15 and 
30 years, after which we should continue with a consistent drive. 
In the case of males we again begin at 15 years but find our peak 
between 50 and 60. From the economic factor we can expect a 
higher yield in the low income groups and from the tenement house 
districts. Racially, the colored groups will show higher percentages 
than the whites in about the same age periods and economic divi- 
sions. From the occupational standpoint our course has been 
clearly defined by Whitney 10 in her analysis of death rates by occu- 
pations on the basis of data of the U. S. Census Bureau, 1930. If 
the tuberculosis administrator will carefully evaluate these various 
factors in his community it is believed he can intelligently proceed 
to formulate a sound case-finding program that will be productive 
in its results and at a cost commensurate with the funds invested. 
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DIAGNOSTIC IMPORTANCE OF THE TONGUE IN INTERNAL 

MEDICINE.* 


Bv Bernard I. Comroe, M.D., 
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hxaminc the longue! Were the tongue carefully inspected in 
c\ei\ patient reporting to the physician or dentist, important diag- 
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nostic pointers would frequently be found. Too many clinicians 
merely order “Stick out your tongue” and 10 seconds later have no 
idea what they have seen. They have looked but have not seen. 
In the Chinese language, there are 2 words, one meaning “to look,” 
the other, “to look see;” it is this ability “to look see” which should 
be developed by physicians. 

There are practitioners who unfortunately resort too much to the 
laboratory method of diagnosis. Examination of the tongue and 
palpation of the pulse have fallen by the wayside with many young 
physicians. Gastro-intestinal Roentgen rays, gastric and duodenal 
analysis, electrocardiographs, orthodiagrams, and the like are 
often needlessly requested before a thorough history and physical 
examination of the patient have been completed. This is true, to 
a lesser extent perhaps, in our hospital wards and outpatient de- 
partments. An overzealous but misguided interne, in a mistaken 
effort to prove his skill before the chief, will drive a tired, weakened 
patient through the gamut of special tests in the shortest possible 
time to have the diagnosis the following morning for ward rounds. 
He may ignore important leads in diagnosis presented by such simple 
manoeuvers as examination of the scalp and skull for possible meta- 
static lesions, inspection of the tongue, finger nails, umbilicus, and 
anus, and palpation of the pulse. 

Hippocrates described the tongue as it appears in numerous dis- 
eases. Careful routine inspection of this organ reveals manifesta- 
tions of many systemic diseases. Among these are the chancre, 
mucous patch, or gumma of syphilis; the strawberry tongue of 
scarlet fever; the smooth glossy appearance in pernicious anemia 
and sprue; the pigmentation in Addison’s disease; the pallor in 
severe anemias; the cyanosis in congestive heart failure, congenital 
heart disease, and polycythemia; the dryness in diabetes mellitus, 
fevers, mouth breathers, and dehydration; the recurrent canker 
sores in allergic individuals; the ulcerations of acute leukemia and 
agranulocytic angina (pernicious leukopenia); 8 7 the characteristic 
lesions encountered in drug sensitivity or poisoning; the glossitis 
of severe anemias of pregnancy, dysentery, simple achlorhydric 
anemia, and Plummer- -Vinson syndrome; the yellow pigmentation 
most evident along the margins in obstructive jaundice ; the tremors 
of paralysis agitans and hyperthyroidism; the sharp, quick, jerky 
movements of the tongue in chorea; the scars of epilepsy; these are 
examples of the importance of the tongue for internal medicine. 

The lymph drainage from the tongue is chiefly to the submaxillary 
and upper and lower deep cervical nodes; the submaxillary nodes 
receive drainage from the anterior two-thirds of the tongue; the 
deep cervical nodes, from the posterior third. The motor nerve 
supply of the tongue is from the twelfth nerve. Since the nucleus 
of this nerve lies -well below that of the facial nerve (seventh), 
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paralysis of the tongue may occur on the side opposite to that of a 
concomitant facial palsy. In paralysis of one side of the tongue, 
this organ when protruded deviates toward tire paralyzed side pushed 
by the non-affected muscles on the healthy side. Ignorance of this 
relation has led to faulty neurologic diagnosis. 

Common sensation for the anterior t\Vo-thirds of the tongue is 
excited through the lingual branch of the fifth nerve, whereas the 
glossopharyngeal nerve excites common sensation and taste for 
the posterior third. The sensation of taste for the anterior third 
is stimulated through the chorda tympani. In diseases involving 
the epiglottis, one not infrequently encounters reflex cough or hic- 
cough; this has an anatomic basis, for the epiglottis as well as a 
small area of the tongue anterior to it is supplied by the internal 
laryngeal branch of the superior laryngeal nerve. 

To evaluate the abnormal tongue, familiarity with the tongue is 
indispensable, noting particularly color, fur, pallor, papilla, evidence 
of inflammatory changes, blood-vessels on the under surface, form, 
size, movement and humidity. Most textbooks of medicine today 
devote little space to this organ. The diseases they describe usually 
include acute, chronic, and Moeller’s glossitis, black tongue, leuko- 
plakia, syphilis, tuberculosis, mycoses, and tumors . 16 The tongue 
may be narrow and pointed at the tip or large and flabby with a 
thick and rounded tip and with margins marked by the teeth. In 
nervous individuals, the tongue is quickly protruded and quickly 
withdrawn. In the phlegmatic, its motions are sluggish. In old 
age, the tongue is usually coated and less moist than in younger 
individuals and becomes dry and even glazed at the onset of the 
slightest ailment. This is of importance lest we regard as serious 
that which is only a trivial disorder . 4 

Alterations in the appearance of the tongue are commonly related 
by the lay mind, as well as by many physicians, to disorders of the 
gastro-intestinal tract. It has been regarded as the mirror of the 
stomach . 19 Lewis 14 says: “red raw tongue, red raw gut.” The 
time was not far distant when a white tongue was looked upon as a 
sure sign that the stomach was out of order and that a dose of calo- 
mel was indicated . 5 Many persons have a coated tongue in health, 
especially smokers . 4 

The coated tongue is the abnormality most frequently encoun- 
tered. The so-called fur of the tongue is thickened epithelium cover- 
ing the filiform papilla? plus various bacteria. The filiform papilla? 
are the most numerous and smallest of the papilla:. Each is a conical 
projection, sometimes ending in fringes of hairlike processes. The 
epithelium covering these is constantly shed and worn awav and as 
constantly replaced . 8 

l'itzwilliams 8 lias divided the process of furring of the tongue into 
several stages: the dotted or stippled tongue, the coated or loaded 
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tongue, the white strawberry tongue, the furry or shaggy tongue, 
and the typhoid, dry, brown, crusted tongue. The dotted tongue 
often occurs with the slightest gastric upset or dietary indiscretion. 
The strawberry tongue is characteristic of the early stages of scarlet 
fever, but is also seen in many acute infections, including acute 
bronchitis, typhoid fever, pneumonia, etc. A diagnosis of scarlet 
fever should never be made on the appearance of the tongue alone. 
A coated tongue is frequently seen in association with emotional 
disturbances in the patient. In intestinal disturbances not compli- 
cated by a deranged stomach or dehydration, there is no characteris- 
tic change in the tongue; but habitual constipation is often associated 
with a large, furred tongue. The tongue may be furry in areas 
which are temporarily out of use, as around chronic ulcers when 
pain immobilizes this part. A crusted, brown tongue is frequently 
encountered in intestinal obstruction, peritonitis, terminal cardiac 
failure or malignancy, etc. 

A red, bare or smooth appearance of the tongue may be associated 
with long standing chronic disorders such as empyema, dysentery, 
diabetes, tuberculosis, etc. The wearing of an upper plate over long 
periods of time occasionally produces a smooth, polished, bright 
red tongue, without pain or inconvenience. Although in many 
acute disorders of the gastro-intestinal tract the tongue tends to 
become furred, in acute gastritis it is frequently red, especially at 
the tip and edges. In acute peritonitis, the tongue is usually small, 
red, and tender, with little fur and is usually dry. 

In carcinoma of the stomach, the tongue may be clean and appear 
healthy if there be no associated febrile reaction. Schwindt 20 has 
found in many cases of gastric or duodenal ulcer a peculiar change 
in the tongue manifested as multiple, round or oval, confluent 
epithelial defects, which disappeared on healing of the ulcers. • These 
looked like superficial ulcers, were not sensitive, and were frequently 
symmetrical; they were approximately 2 to 8 mm. in size; the edges 
were smooth. He saw them occasionally with carcinoma of the 
stomach. In most instances, these lesions were chiefly on the pos- 
terior part of the tongue, in the middle, anterior to the large papillie; 
occasionally they were unilateral. 

Fenwick 6 noted a definite smell from the tongue itself (not from 
the breath) with abdominal sepsis. This may be the smell charac- 
teristic of pus or rather a fecal odor, sickening to the observer. 
He has postulated that the tongue may give the first indication of 
the extremely rapid absorption (in this case of toxic material) from 
the peritoneum. This smell from the tongue remained even after 
gargling and washing the mouth. In these cases the tongue usually 
was not covered by fur, but was dry and beefy. 

Discolorations of the tongue may be significant or may be derived 
from the foodstuffs. Significant changes occur in Addison’s disease, 
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xanthelasma and ecchymoses (as from injury, purpura, or scurvy). 
In Addison’s disease, in addition to the pigmentation elsewhere 
in the body, there are often bluish-black smears on the mucous 
membrane of the lips, cheeks and tongue, as if a pen had been wiped 
upon them. Stains from fruits, acids and alkalis, metals, chocolate, 
tobacco, nuts, prunes, licorice, etc., may discolor the tongue- The 
bluish discoloration of the tongue produced by grape juice persists 
for several hours and can be misleading. 

Binkowitz 2 described in relation to the tongue an early sign of 
cardiac decompensation. If the tongue is protruded from the mouth 
and is held in a pendant position for at least a minute, the normal red 
color gives way to a blue or cyanotic hue, or in severe cases becomes 
almost black. If the patient elevates the tongue to the back of the 
upper incisors without exerting pressure a marked distention of the 
ranine veins occurs, which Binkowitz believes is an early sign of circ- 
ulatory failure. 

Glossitis with atrophy of the lingual papillae is a common mani- 
festation in pernicious anemia, achlorhydric anemia, the anemia of 
pregnancy, 13 pellagra, sprue, Plumiher-Vinson syndrome, 1 7,21-23 
malnutrition attended by dysentery and anemia, 11 intestinal stric- 
ture, pyloroplasty complicated by peritonitis, dibothriocephalus 
latus infestation 10 and achlorhydria. 15 Middleton showed that rats 
placed on a low vitamin B diet present a smooth bald tongue with 
marked papillary atrophy. He inferred that in most cases an 
atrophic tongue is dependent on vitamin B deficiency. The com- 
pletely bald tongue associated with pernicious anemia can exhibit 
return of papillary markings with liver treatment. 

Middleton 18 made tongue prints on smoked paper. His con- 
clusions were as follows: Patients with hyperchlorhydria rarely 
have smooth tongues, but often scrotal or coated tongues. In 
organic non-malignant disease of the gastro-intestinal tract there 
is a tendency to the coated and scrotal types of tongue. This is 
more marked when hyperchlorhydria coexists and is apparently 
proportional to the degree of the hyperacidity. Peptic ulcer shows 
the most evident tendency in this direction, with chronic colitis 
and chronic cholecystitis following in order. When there is achlor- 
hydria, smoothing of the tongue is common. Functional conditions 
are rarely attended by smoothing of the tongue. Neither normal nor 
coated tongues are commonly associated with anemia. 

Lrticaria may occur locally on the tongue. One such allergic 
patient could never eat fish without a crop of blisters developing 
on his tongue. 8 Lindsay 15 describes a patient in whom canker sores 
came regularly on the tongue within 24 to 48 hours after eating 
even the smallest amount of English walnuts. Great swelling of the 
tongue may develop on an allergic basis; the tongue may also be- 
come edematous as a consequence of any inflammatory condition 
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within the mouth, arising either from a general condition as in 
mercurial stomatitis, or from local disorder as in ulceration of the 
gum around a tooth with an infected socket. 1 

Among the many causes of "burning tongue” as well as of small 
ulcerations on this organ is an electrogalvanie burn caused by 
dentures composed of 2 metals constituting a galvanic battery, 
the saliva acting as an electrolyte. Lain 12 has pointed out that such 
galvanic currents may be set up in the mouth generated by 2 metals 
used in dental fillings, crowns, and bridgework. 9 

An uncommon abnormality of the tongue is the occurrence of a 
lingual thyroid. In this condition for some unknown reason the 
anlage of the thyroid gland, which arises in the region of the base 
of the tongue, fails to migrate or migrates incompletely; 144 proven 
cases of this condition has been recorded. 18 The symptoms are 
not characteristic, and arise merely from pressure in this region, 
resulting in dysphagia, dysphonia and dyspnea. The lesions are 
usually small, round, hemispherical masses protruding into the 
pharyngeal fossa. Removal of these masses may produce hypo- 
thyroidism. They frequently respond to iodine and thyroid medi- 
cation. 

Other lingual manifestations of systemic disease include uremic 
stomatitis, disturbances associated with blood dyscrasias, drug 
eruptions, mycotic infections, neurologic disorders, etc. These 
will be made the subject of a later report. 

Summary. 1. A plea is made for adequate inspection of the 
tongue of all patients. 

2. Some common lingual manifestations of systemic diseases are 
described. 

The author wishes to express his appreciation of the assistance rendered by Dr. 
J. Harold Austin in the preparation of this manuscript. 
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LOSS OF BODY HEAT AND DISEASE. 

By Walter Landauer, Ph.D., 

PROFESSOR OF GENETICS, CONNECTICUT STATE COLLEGE, 

storrs, conn. 

(Storrs Agricultural Experiment Station.) 

With regard to infectious diseases it is well recognized that the 
hereditary constitution plays an important role in determining 
whether or not an individual will resist exposure to particular kinds 
of microorganisms. There are mutations which, apparently in a 
specific way, confer immunity against particular infections, though 
the nature of these genetic protective mechanisms is unknown. 
There are also hereditary traits' in body build which affect the 
chances that an individual will contract certain infections, such as 
pulmonary tuberculosis. But with regard to organic disease the 
tendency still prevails to 'believe in the existence of clear-cut dis- 
tinctions between hereditary ailments, making their appearance 
earlier or later in life, and pathologic changes due to influences of the 
external or internal environment. From experimental studies, how- 
ever, it is becoming ever clearer that sharp division lines here also 
do not exist. This is true even for congenital abnormalities. Thus, 
the incidence of polydactyly in guinea pigs, in addition to its depend- 
ence upon the presence of certain genes, appears to be influenced 
by external agencies acting upon embryonic growth, by litter size, ’ 
by weight and age of the mother, and probably by still other factors . 20 
Or, the frequency of appearance of harelip and cleft palate in mice, in 
addition to genetic factors, has been found to depend upon sex of 
the individual, litter size, age of the mother, and probably numerous 
other agencies . 17 There are many instances of a similar nature. 
This evidence indicates that the actual expression of a trait is likely 
to be the result of complex interactions. Such interactions may take 
place (a) between the major genetic determiners of a trait and one or 
many other genes (genetic environment or residual heredity); ( b ) 
between the genes or gene controlled events and physiologic pro- 
cesses within the organism or, before birth, within the mother’s 
body (internal environment) ; and (c) between hereditary factors or 
genetically determined structures or functions and the surroundings 
of the developing or fully formed organism (external environment). 
Multiple, simultaneous or successive, interrelationships provide an 
unlimited source of variation. Only a detailed analysis of such 
interdependence can give a real insight into the etiology of patho- 
logic phenomena. 

It is likely that the genesis of many disturbances of structure and 
function involves a chain of events, with the more important links 
represented by interactions between the external environment and 
the organism or its parts, and by internal readjustments in response 
to changes in particular parts or organs. Observations which illus- 
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trate relationships of this type have come to light through studies 
with so-called Frizzle fowl and a short account of this work may 
serve to call attention to the necessity for clinical observations of a 
similar nature. 

Our work with Frizzle chickens was started with the intention of 
ascertaining the manner of inheritance of the plumage traits to 
which this breed owes its name. The characteristic features of the 
plumage of Frizzle fowl are curling and brittleness of the feathers, 
and the latter by abrasion frequently leads to more or less complete 
bareness of the body. It was soon found that these peculiarities are 
determined by a single gene with incomplete dominance over the' 
normal plumage condition. 12 At the same time it was realized, how- 
ever, that Frizzle chickens differ in many ways from normal fowl. 
There is great variability in all of the abnormal traits, but the fol- 
lowing features are generally present. The basal metabolism is much 
increased. At an external temperature of 28° C. (82° F.) the metab- 
olism of Frizzle chickens is above that of normals. Within the 
range of 28° to 17° C. no changes occur in the metabolic level of 
normal fowl, but in Frizzle chickens the metabolism increases by 
about 4% for each degree of reduction in the environmental tem- 
perature, and at 17° C. (50° F.) the metabolism of Frizzle chickens 
exceeds that of normal ones by already more than 100%'; it con- 
tinues to rise with falling external temperature. The heart rate of 
Frizzle fowl is much increased (adult average at room temperature 
is 27% above normal in females and 68% above normal in males) 
and is markedly labile. 20 There is frequently a distinct sinus irregu- 
larity, and sometimes more serious injury to the heart, for example, 
heart block. 3 The heart itself shows conspicuous hypertrophy of 
both ventricles, 26 and this hypertrophy tends to become more pro- 
nounced with age. 13 The amount of circulating blood is definitely 
increased, especially in mature Frizzle fowl. 13 There are also changes 
in the cellular composition of the blood. In Frizzles which live in a 
relatively favorable external environment the number of red cells 
and the relative frequency of the different types of white cells are 
much more variable than jn normal chickens, though the averages 
do not differ significantly. If conditions are less favorable (for 
instance, low external temperature), we find a definite relative 
lymphocytosis' and leukopenia and subnormal hemoglobin values. 
The relatively frequent occurrence of immature red cells in the cir- 
culating blood of Frizzle chickens indicates more rapid destruction 
and replacement than is normal. 110 The spleen is enlarged. The 
food intake of Frizzle chickens generally is greater than normal, 
and, presumably as a direct consequence of this, it is found that the 
crop, the gizzard, the pancreas, and the kidneys are larger than 
normal. Length and especially capacity of different parts of the 
intestinal canal also exceed that of normal fowl. Young Frizzle 
chickens show a conspicuous lack in body fat, while adult Frizzles 
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frequently have excessive fat deposits. Water vaporization is 
reduced to about half the normal amount. Between hatching a ^d 
the age of sexual maturity the mortality of Frizzle chicks is much 
greater than normal. Sexual maturity generally is delayed, and 
may be suppressed entirely if conditions are unfavorable. Size and 
structure of the sex glands vary greatly. The ovaries tend to be 
much smaller than normal. The testes of young Frizzle _ males 
frequently are considerably larger than normal and show signs of 
increased sperm production and of exhaustion of the tubules; in 
sterile Frizzle males past the normal age of sexual maturity the 
testes generally are very small. It is of interest also that the eggs 
of Frizzle hens, irrespective of their mates, show reduced hatch- 
ability (increased embryonic mortality). Among the glands of 
internal secretion the thyroids and adrenals are strikingly abnormal. 
The adrenals as a whole are large in proportion to body weight 13 and 
the amount of medullary tissue is increased in comparison with the 
cortex . 10 Size and structure of the thyroids of Frizzle chickens vary 
with the conditions of the external environment, ranging from ex- 
haustion atrophy (low external temperature) to hypertrophy and 
hyperplasia (more favorable environmental temperature) and to 
normal structure but increased size (protection from low tempera- 
ture plus high-fat diet). 

It seems likely that the organism of Frizzle chickens in many 
other ways differs structurally and functionally from that of normal 
fowl. However, let us turn to the question of etiology. How does 
this complex syndrome arise? The majority of symptoms vary in 
extent and severity with external conditions. This has been estab- 
lished for basal metabolism, food consumption, disturbances of 
circulation and of reproduction, and for the findings in the glands 
of internal secretion. The one constant feature is presented by the 
plumage changes. The frizzled condition of the feathers is deter- 
mined within the feather follicles. This is shown not only by the 
lack of influence of variations in the external environment upon 
the plumage; but, if a piece of skin of a newly hatched Frizzle chick 
is transplanted onto a normal feathered host, the transplant will 
develop typically frizzled feathers in spite of its normal organic 
surroundings . 10 This suggests strongly that the plumage peculiari- 
ties of Frizzle fowl are the only trait under immediate gene control, 
while the other changes are links in a chain of secondary alterations. 
We shall refer below to further proof for this conclusion. 

I he curliness of the feathers unquestionably reduces greatly the 
heat insulating value of the plumage of Frizzle fowl. This loss of 
protection becomes exaggerated with abrasion of the feathers and 
bareness of the body. Hence, it is found that the temperature differ- 
ential between body and surrounding air is much greater in Frizzle 
than in normal fowl, and it is not surprising that in a cold environ- 
ment the body temperature of Frizzle chickens tends to fall below 
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the normal level. Such symptoms of exposure have been produced 
in normal feathered chickens by removal of part of the plumage 
and keeping the birds in a cold environment . 6 ' 96 

The abnormalities of Frizzle chickens in many ways bear a striking 
resemblance to the symptoms of Graves’ disease or of experimental 
hyperthyroidism. Such parallel phenomena concern acceleration 
of metabolism and of heart rate, hypertrophy of the heart, increase 
in blood volume, lymphocytosis and leukopenia, reduced hemo- 
globin, histologic structure of the thyroid, temperature lability, 
and so on. Even the increased temperature differential between 
the body surface of Frizzle fowl and the surrounding air has its 
parallel in frequent increases of the skin temperature in humans 
suffering from Graves’ disease . 14 Are Frizzle chickens, then, in a 
condition of hyperthyroidism? The fact that water vaporization 
is.reduced, the opposite of what generally happens in hyperthyroid- 
ism, already raises some doubts in this respect. Experiments which 
were designed to test this question revealed that environmental 
conditions must be taken into account. Various physiologic tests 
demonstrate that at low external temperature, with basal metabol- 
ism at peak values, Frizzle chickens are subnormal with regard to 
the amounts of circulating thyroid hormone. This is shown by the 
following facts. Greater than normal amounts of desiccated thy- 
roid must be administered to Frizzle chickens in order to produce 
molting (the typical sign of hyperthyroidism in fowl) and loss of 
body weight . 1 The Reid Hunt test is negative . 116 Subnormal body 
temperature will become normal when thyroid hormone is supplied . 911 
In view of all available observations, this can mean only that, in 
spite of increased thyroid activity (as evidenced by the histologic 
structure of the gland), the body is not supplied with sufficient 
amounts of hormone to satisfy the demands created by the acceler- 
ated metabolic rate. On the other hand, if Frizzle chickens are 
suddenly transferred from cold to warm surroundings, it is found 
that they pass through a short period of hyperthyroidism (increase 
of body temperature; positive Reid Hunt test; disturbances of 
feather pigmentation, etc.). If Frizzle chickens remain perman- 
ently at very high temperature, they appear to be physiologically 
normal. 

Frizzle fowl show the most extreme abnormalities when they are 
brought up in a relatively cold environment. Since under such con- 
ditions these birds have less thyroid hormone circulating in their 
body than normal chickens, their abnormalities must be due directly 
to heat loss, sympathetic overstimulation and increased metabolic 
rate. This is interesting with regard to such features as the hyper- 
trophy of the heart. In the case of Graves’ disease it has been con- 
tended by some that the hypertrophy of the heart is preceded by 
myocardial damage and by specific effects of the thyroid hormone 
upon the heart muscle , 7 while others assumed that the hypertrophy 
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is simplv the result of increased work. Our observations on Frizzle 
fowl clearly favor the latter alternative, i. e., overwork, since hyper- 
thyroidism is excluded as a possible cause and other direct effects 
on the heart tissue appear unlikely. If, in addition to increased 
work, excitatory effects play a role in the heart hypertrophy, they 
must be assumed to originate from increased metabolism or periph- 
eral sources (heat loss in Frizzles) rather than from the thyroid. 

The outstanding role which environmental temperature plays 
with regard to all our observations on Frizzle fowl is explained by 
its importance in relation to loss of body heat. The greater is the 
heat loss, the higher is the basal metabolism. Other adaptations and 
readjustments follow. But under extreme conditions (that is, 
extreme for Frizzle fowl) various organs, e. g., the heart or the thy- 
roid, may reach their limits of adaptability, with consequent exhaus- 
tion and structural break-down or functional disturbances, leading 
to death. If heat loss stops suddenly (transfer to heated quarters), 
less thyroid hormone is needed for metabolic activity, but since the 
thyroid gland needs some time to adjust itself by reducing its output 
to the new physiologic level, there ensues a short period of over- 
supply of hormone with consequent symptoms of hyperthyroidism. 
Muiatis vnrtandis, the same may be assumed to hold with regard to 
the adrenals. 

Direct proof for the correctness of this interpretation was ob- 
tained when the regulation of body temperature of Frizzle fowl was 
compared with that of normal chickens from which a large part of 
the plumage had been removed. 95 Both types of birds showed ex- 
actly the same reactions. In a cold environment their body tem- 
perature was somewhat below the normal level. At low external 
temperature the injection of adrenalin or ephedrine caused an 
abrupt decline of body temperature and death in Frizzle and partly 
deplumed normal chickens, while only a slight effect was observed 
in the control animals. In a warm environment, on the other hand, 
similar treatment produced little effect in Frizzle and partly de- 
plumed normal chickens, while in the controls it caused hyperthermia 
and death. Ergotamin gave similar results. These observations 
show that typical symptoms of Frizzle fowl can be duplicated by 
removing a part of the body insulation from normal chickens, 
thereby exposing them to excessive loss of body heat. The results 
suggest also that the sympathetic nervous system acts as a trans- 
mitter of the stimulation caused by the abnormal heat loss and the 
accelerated metabolism. In rats it has also been shown recently 
that the effeets of thyroid hormone administration vary with the 
eu\ ironmental temperature; in fact, within a certain temperature 
range (and for a uniform dosage) it was found that the relation of 
external temperature to survival period of the animals was approxi- 
mately linear. 4 

If 1* rizzle fowl had been studied without regard to their “clothing” 
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and without consideration of the conditions of their living quarters, 
their abnormalities almost certainly would have been diagnosed as 
due to endocrine disturbances. This leads one to wonder if scanty 
body protection and lack of proper heating or other climatic factors 
do not play a much greater role in the etiology of human disease 
than is realized at present. For Frizzle fowl we are certainly justi- 
fied in saying that with regard to structure and function their bodies 
are “resonators” of their environment. We have no reason to doubt 
that the scanty feathering of Frizzle chickens only exaggerates a 
situation which exists in normal fowl. Does not this evidence sug- 
gest that there is truth in Petersen’s claim 1 ® that humans are 
“cosmic resonators,” and that cosmic changes are likely to be 
reflected in manifold ways by the human organism? These prob- 
lems deserve intensive study. 

Among human diseases it was pointed out by Mills 1606 that the 
incidence and severity of exophthalmic goiter, diabetes and per- 
nicious anemia appear to be related to storm frequency and temper- 
ature variability. More or less convincing evidence of a similar 
nature was put forward by Petersen for many other pathologic 
phenomena. 16 A condition which probably has much in common 
with the findings in Frizzle fowl is the “glycosuria of vagrants” 
reported by Hoppe-Seyler. 6 This author observed glycosuria of 
short duration, together with circulatory and digestive disturbances, 
as a consequence of an irregular and poorly balanced diet if linked 
with physical exertion and exposure to inclement weather. In 
general, the role which exposure to low external temperature plays 
in human metabolism 15161 ® essentially is the same as was observed 
in Frizzle fowl and may be assumed to lead to similar consequences. 

Exposure to cold is recognized as a partial cause in paroxysmal 
hemoglobinuria, Thomsen’s disease and Raynaud’s disease. 19 While 
in these cases low temperature only precipitates the symptoms which 
have their real cause in internal abnormalities, they demonstrate 
that an organism which functions normally at one external temper- 
ture, may show serious disturbances at another. There are further 
similarities, however, between these conditions and the situation in 
Frizzle fowl. In Raynaud’s disease, for instance, abnormalities of 
the sympathetic nervous system apparently lead to endocrine and 
metabolic disturbances similar to those produced in Frizzle chickens 
by sympathetic overstimulation. These endocrine and metabolic 
abnormalities in both cases are symptoms rather than causative 
agencies. Evidence is accumulating that the same holds true m 
other diseases, even in the case of such a classical “thyroid” dis- 
turbance as Graves’ disease. 

Decision of what is cause and what effect is frequently made 
difficult on account of reciprocal relationships. Thus, increased 
secretion of thyroid hormone accelerates metabolism but accelera- 
tion of metabolism (for instance, by lowering of external tempera- 
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ture) also stimulates secretion of thyroid hormone. Similar recipro- 
cal relations exist between thyroid and adrenal 8 and probably in 
Still other cases where the autonomic nervous system acts as an 
intermediary. 

Our observations on Frizzle chickens also emphasize the conclu- 
sion that the histologic picture of increased activity of the thyroid 
gland or, in fact, the demonstration that the thyroids produce more 
hormone than normal does not necessarily indicate that the organ- 
ism as a whole is in a condition of hyperthyroidism. The opposite, 
i. e., hypothyroidism, may be, and in the case of Frizzle chickens 
actually is found. . This will always occur when the demands of the 
body for thyroid hormone on account of increased metabolism, 
adrenal insufficiency or for other reasons exceed the capacity of the 
thyroids for hormone production. 

The complexity of events produced by the Frizzle mutation is 
interesting in still other respects. We have seen that all the different 
changes represent a series of adjustments to a single primary factor, 
namely, increased loss of body heat. The plumage abnormality 
which accounts for the excessive heat loss may in turn trace back 
to a metabolic disturbance. Histologic study of the feather follicles 
has so far produced little evidence for structural abnormalities in 
feather formation, and it seems likely that the frizzling is due to 
disturbances in keratin metabolism. In many other instances 
where changes in several organs or functions are found, we may 
similarly be dealing with complex adaptations and readjustments 
rather than with multiple disease symptoms sensu stricio. Organ- 
isms are delicately balanced. Changes in one function necessitate 
adjustments in other functions. If an organism is unable to make 
such adjustments, it will perish. This unquestionably happens in 
many Frizzle chicks (increased mortality between hatching and 
maturity), and the same may be assumed to occur in other instances 
of complex syndromes. The immediate cause of death may be only 
failure of adjustment or of compensation in one organ to alterations 
in the functioning of another organ. Latitude of adaptability of 
various organs rather than their perfect adjustment for one “normal” 
level of activity will frequently hold the balance of life and death. 
Among Frizzle chickens, for instance, those which from birth on 
have larger and better functioning thyroids, undoubtedly will have 
a greater chance to survive, and it has actually been found that, 
apparently due to natural selection, the thyroids of Frizzle chicks 
at hatching are larger than those of other breeds of fowl and show 
increased activity . 10 Yet, frequently they cannot keep pace with 
the demands of the body. In some other respects the adjustments 
of Frizzle chickens appear to be more successful. 

On the whole, the evidence from Frizzle fowl demonstrates im- 
piessh eh the inseparableness of organism and environment. As 
function and structure are only aspects of one entity, so is each 
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organism in multiple ways an expression of its particular environ- 
ment. It seems certain that this applies to humans also. But in 
our society the effects of the ‘natural environment are likely to be 
complicated by social factors which are another real and integral 
part of our existence. The fact, however, that the human environ- 
ment is more complex than that of lower animals does not make it 
less likely that our bodies reflect its forces. 
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The belief that calcium may be a factor in allergy is based on 
the studies of the physiologic effects of inorganic salts by Ringer, 
Howell and others , 1 which showed that calcium salts lessened the 
permeability of membranes and depressed smooth muscle. Since 
transudation of serum and smooth muscle spasm play important 
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parts in allergic phenomena, calcium compounds have frequently 
been advised as therapeutic agents in these diseases. 12 

Some writers have found an actual calcium deficiency associated 
with allergic conditions, but the results of various authorities are 
quite contradictory. Novak and Hollander, 11 Brown and Hunter, 2 
and Sterling 17 have reported that the serum calcium is low in allergic 
diseases. On the other hand, Schwartz and Levin, 15 Criep and 
McElroy, 5 Ramirez, 13 Kern and Teller 9 reported normal figures, 
while Schamberg and Brown, 14 Sonnenschein and Pearlman, 16 Green- 
baum 7 and Drilhon 6 all found values- higher than normal. The 
discrepancies may in some cases be due to choice of the normal 
range, but it is obviously impossible to reconcile all these opinions. 

Furthermore, it is important to consider the state of chemical 
combination of the calcium in the serum, which was poorly under- 
stood when most of these papers were written. It is now known that 
a part of the calcium is freely diffusible through semipermeable 
membranes, while the remainder is bound to the serum protein and 
is not diffusible. There is some difference of opinion as to the sub- 
division of the diffusible fraction, but probably most of it is present 
as simple calcium ions, while a small portion is combined with 
citrate and other complex anions. 

Only the ionized portion- of the calcium is physiologically active. 
Variations in the non-diffusible portion, which accompany differences 
in the serum proteins, do not cause the characteristic symptoms 
associated with changes in the serum calcium. Several methods 
have been suggested for determining the diffusible calcium: (1) by 
dialysis or ultrafiltration through suitable membranes; (2) by con- 
sidering the cerebrospinal fluid a protein-free filtrate of the plasma; 
(3) by electrometric measurements with a calcium electrode. 

Greenberg and Gunther 8 applied the ultrafiltration method to the 
sera of 14 allergic patients and found the diffusible calcium to be 
normal in all but one case. Cantarow 4 by analyzing the spinal 
fluid of allergic individuals found an increase of the filtrable fraction 
with a normal total serum calcium. Brown and Ramsdell, 3 in experi- 
mental anaphylaxis, found the diffusible calcium definitely elevated. 
However, none of these methods of fractionating the calcium has 
proved really practical or accurate. 

During the past few years, McLean and Hastings 10 have developed' 
an entirely different method which gives promise of greatly ad- 
vancing knowledge of this matter. Variations of the calcium ion 
in fluids perfused through an isolated frog heart produce character- 
istic effects on the contractility. By this means it is possible to 
measure quite accurately the amount of ionized calcium in serum 
or other suitable fluids. Furthermore, they were able to show that 
the calcium ion concentration so determined bore a mathematical 
relationship to the total serum calcium and the serum protein, as 
measured by ordinary analytical methods. Therefore, bv carrying 
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out these two chemical procedures and applying their formula or 
diagram, it is possible to calculate the ionized calcium without 
resorting to the complicated physiologic method. 

Method. This method of study was applied to the sera of 53 patients 
with various allergic diseases, and 25 control observations were made upon 
relatively normal subjects. Both groups were free of other diseases known 
to affect calcium or nitrogen metabolism. Blood for analysis was drawn by 
means of a tourniquet, but prolonged stasis was avoided. In a preliminary 
study, it was found that the error introduced by careful use of the tourniquet 
was relatively small, approximately —.04 mg. of ionized calcium per 100 cc., 
and since it affected the normal and allergic figures equally, this method was 
suitable for practical use. 



® ° Protein 

Chakt I. — The distribution of calcium values for allergic and normal sera. 

Each cross represents an allergic serum, each circle a normal serum. The horizontal 
lines represent total calcium in mg. per 100 cc., the vertical lines protein in grams 
per 100 cc. The oblique lines represent the ionized calcium (after McLean and 
Hastings). If a point is located by determining the total calcium and protein, the 
ionized calcium is readily estimated from the diagram. 

The total calcium was determined by the Tisdall 19 method, using 2 cc. 
of serum. To check the accuracy of the determination, 3 or 4 analyses were 
made on each of 6 different sera. The average deviation of a single analysis 
was ±.35 mg. per 100 cc. In the beginning of the work, a number of de- 
terminations were done on 1 cc. samples of serum, but the results were con- 
siderably higher and more variable than when a 2 cc. sample was used, so 
tlie.y are not included in the final series. 

The total nitrogen was determined by the Kjeldahl method, and the 
protein nitrogen obtained by subtracting .133, a correction for non-protein 
nitrogen and blank based on the average of 52 sera studied by Stull, Glidden 
and Loveless 18 in this laboratory. The error introduced by this step is 
negligible, since none of the patients included in the series had kidney 
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dipease. The protein determinations could be reproduced with a greater 
precision than the calcium figures; the average deviation of analyses on a 
single serum was =t.05 gm. per 100 ce. 

Results. Of the 25 normal sera, 21 showed total calciums between 
9 and 11 mg. per 100 cc., the usually accepted limits of normal. 
Two were high and two low, the highest 11.29 and the lowest 7.88. 
The distribution of the allergic group was essentially the same, 
45 of 53 cases falling between 9 and 11 mg., 7 being low (minimum 
8.35) and 2 high (maximum 11.52). 

When the ionized calcium was calculated, the distribution of cases 
in the normal and allergic groups was again very similar. Of the 
25 normals, 19 were between 3.7 and 4.7, with the highest 4.8 and 
the lowest 3.3. Among the 53 allergies, 44 fell between 3.7 and 4.7, 
the highest was 5.0 and the lowest 3.4. 


, Table 1. 

—Calcium Values fob 

Allergic 

AND 

Normal Sera. 


Cases. 

Total calcium. 

Ionized calcium. 

Normals 

. . . . 25 

9.80 * 

.os 

4.20 * .05 

All allergies 

.... 53 

9 74 ± 

.00 

, 4.20 * .04 

Asthma . 

.... 31 

9 80 * 

.09 

4.19 ± .04 

Hay fever 

. ... 11 

9 52 


3.99 

Urticaria 

.... 5 

10 12 


4 52 

Eczema 

. . . . 4 

. 9.40 


4.30 

Migraine 

2 

9.64 


4.35 


The averages for the two groups are shown in the table. For tbe 
total calcium the normal average w r as 9.80 mg. per 100 cc. with a 
probable error of =*= .08, the average of the allergic group 9.74 ± .06. 
The difference was well within the limits of error. The average 
ionized calcium of the normal group was 4.20 =*= .05, that of the 
allergic patients 4.20 ^ .04. 

The values for the different allergic diseases are also tabulated. 
The asthmatic group of 31 cases had an average total calcium of 
9.80 and an ionized calcium of 4.19. When the asthmatic group 
was subdivided into purely allergic, infective and mixed cases, the 
values of each class were nearly the same. 

The other four groups, hay fever 11 cases, urticaria 5 cases, 
eczema 4 cases and allergic (skin-sensitive) migraine 2 eases, all 
gave figures well within the normal limits and as near the normal 
average as could be expected with such small numbers of cases. 
One serum taken during a moderately severe constitutional reaction, 
following an injection of cottonseed extract, showed a total calcium 
of 10.35, ionized fraction 4.4. 

We feel that if calcium deficiency were a physiologic factor in the 
occurrence of allergic symptoms, its presence could be demonstrated 
best by the study of the calcium ion concentration of the serum, since 
it is the calcium ion that is actually thought to affect permeability 
and smooth muscle contraction. The method of McLean and 
Hastings seems especially suitable since it is ultimately based on the 
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physiologic action on .the frog heart, which probably parallels the 
effects on other tissues. We therefore consider our results evidence 
against the importance of calcium deficiency as a factor in allergic 
reactions. 

It is of course possible that calcium compounds might show some 
therapeutic benefit, even though there was no actual deficiency, 
just as the injection of adrenalin relieves an asthmatic although his 
body is presumably producing a normal amount of this hormone. 
We are not prepared to express an opinion on this phase of the 
problem. We have treated a few cases of persistent asthma with 
large doses of calcium chloride by mouth and a few with viosterol. 
Great care was taken to choose cases whose condition v. as static, 
and no other change in therapy was made at the same time. One 
patient improved greatly while receiving calcium chloride, without 
measurable change in the serum calcium. None of the other cases 
showed definite benefit. 

Summary. The calcium ion concentration in the sera of patients 
with various allergic diseases showed no significant variation from 
the normal value. The same was true of the total serum calcium. 
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In 1887, Bruce 2 isolated the causative agent of undulant fever, 
which he named Micrococcus melitensis. Other workers revealed 
that it was, in reality, a rod form and not a coccus, and accordingly 
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it became known as Bacillus melitensis, and also as Bacterium 
melitensis. The term Brucella (named after the discoverer), is now 
usually employed and infections by species of this genus are known 
today as brucelliasis and brucellosis. 

In 1897, Bang/ of Copenhagen, isolated a small bacterium, the 
Bacillus abortus, from the uterine discharges of cows which had 
aborted. Bovine infectious abortion is frequently . designated as 
Bang’s disease. In 1918, the classic work of Miss Alice Evans, 4 
brought together the two diseases— Malta fever in man, and infec- 
tious abortion in cattle. In 1924, Keefer 5 reported a definite case 
of human infection with Bacillus (now known as Brucella) abortus. 
Carpenter, 3 and others, later succeeded in isolating the latter organ- 
ism from the blood and various lesions of many patients. 

The infectious abortion of swine, caused by the porcine strain, 
Brucella suis, is also pathogenic for both man and cattle. In dis- 
tricts where hog raising is carried on, it is recognized that this 
animal and the porcine strain, may be the source and cause of human 
infections. 

The results of the numerous investigations during recent years 
have led workers to the following conclusion: brucellosis in man 
and animals is a widespread disease in this and other countries 
throughout the world. Though some workers regard the causative 
agent of infectious abortion in cattle and that of undulant fever in 
man as very similar, with serologic distinctions as the only differ- 
ence, others regard the relationship as still an open question. In 
man, the bovine caprine (from goats) and porcine types of brucello- 
sis have been found. In this country, the caprine type is relatively 
infrequent. It is known that in some regions sheep are infected, 
and it is possible that a distinct ovine strain of brucella exists. 
Recently horses have also been proven to be sources of infection. 

Infected raw milk or its products, direct contact with the flesh 
or discharges from infected animals (either diseased or carriers), 
and improperly cooked meat from such animals are, in the light of 
our present day knowledge, the principal source of the infection in 
man. 

The possibility of untreated water, contaminated with the urine 
or discharges (or even with raw milk) of affected animals or carriers, 
and even insect vectors serving as a source of the spread of brucel- 
losis, must be kept in mind. 

It is impossible to estimate the extent of brucellosis in man and in 
cattle, as exact statistical records are not available. Furthermore 
it is know n that the ' ast majority of cases that occur in man remain 
unrecognized. The same disease has been confused with other 
diseases. In many instances, due to the mildness of the infection, 
an exact diagnosis is not made; and in other instances, for any of 
several reasons, known cases of undulant fever may not have been 
reported to the health authorities. 
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In preparing for a plan of investigation, to be reported at a later 
date by one of the authors, a thorough statistical study of the pre- 
valence and mortality of undulaht fever was deemed advisable. 
Such a study,* together with a survey of the distribution and pre- 
valence of Bang’s disease, was initiated with the hope that it might 
bring to light data of significance in a more comprehensive under- 
standing of human brucellosis. 

The results of a questionnaire sent to several European countries 
are given in Table 1. 

Table 1.— Undulant Fever in European Countries (1930-1935). 



1930. 

1931. 

1932. 

1933. 

1934. 

1933. 

England . 

30 

42 

G5 

62 

52 

39 

France 

* 

* 

293 

392 

424 

* 

Germany . 

G2G| 

520f 

49St 

4S3t 

530f 

513t 

Italy . 

1156 

1454 

1997 

1923 

2S9G 

2750 

Netherlands . 

IS 

23 

21 

27 

34 

25 


* No report. 

f October 1 (previous year) to September 30 (inclusive). 

.The information in Table 2 was obtained in response to a ques- 
tionnaire sent to the Health Department in each state. Our data 
includes only those cases actually reported to the health authori- 
ties. A number of the states included the number of reported cases 
of undulant fever for the year 1935. Of the 21 states making this 
report, 13 showed an increase over 1934, the remaining 8 states 
showed a decrease in 1935. The total number of cases referred to 
hereafter, includes those in all states in the United States, excepting 
South Dakota from which state information was not available. 

Our survey showed a total of 9317 cases of undulant fever re- 
ported in the United States for the years 1928 to 1934 inclusive. 
Comparison of the incidence in several European countries with 
that in the United States is shown in Table 3. 

The figures shown under “Mortality Rate for Undulant Fever” 
in Table 4, were obtained from the number of cases, as reported by 
the individual states, and the number of deaths, as reported by the 
United States Census Bureau. 

Discussion. Analysis revealed many interesting facts, some of 
which have been reported previously by various workers. The 
following are also of interest : 

One would expect to find some correlation between the number 
of infected herds revealing Bang’s disease, or at least the percentage 

* This presentation has been made possible only by the excellent cooperation of 
the many individuals and organizations who have so kindly assisted us in the accumu- 
lation of this data. We are greatly indebted to the United States Bureau of the Cen- 
sus, to the Bureau of Animal Industry and the Bureau of Entomology and Plant 
Quarantine of the United States Department of Agriculture, and to the Health 
Departments of the individual states throughout the country for the assistance they 
have rendered. We are also indebted to the officials in the several foreicn countries 
who have forwarded to us the data included in this report. 
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Table 2'. — Reported Cases of Undui,ant Fever (by Individual States) 

(1928-1934). 


W 28 - 


States, 3928. 

1929. 

1930. 

1931. 

1932. 

1933. 

1934. 

1934. 

Alabama 


17 

23 

20 

17 

12 

45 

134 

Arizona . 

G 

12 

21 

12 

10 

27 

18 

106 

Arkansas 

t- 

* 

* 

2 

1 

10 

10 

23 

California 

11 

73 

120 

106 

109 

136 

158 

713 

Colorado 

1 

5 

2 

7 

5 

4 

7 

31 

Connecticut 

4 

12 

21 

20 

33 

36 

55 

181 

Delaware 

* 

1 

7 

2 

2 

6 

10 

28 

Florida . 


S 

4 

3 

2 

5 

9 

31 

Georgia . 

10 

14 

10 

8 

35 

39 

63 

179 

Idaho 

* 

* 

* 

* 

* 

51 

3 

54 

Illinois . 

1 

39 

G3 

124 

72 

94 

101 

494 

Indiana . 



35 

27 

30 

17 

18 

127 

Iowa . . . 1 18 

174 

145 

48 

85 

151 

187 

90S 

Kansas . 

14 

85 

99 

G4 

79 

86 

99 

526 

Kentucky 

11 

13 

8 

20 

7 

8 

8 

75 

Louisiana 

2 

17 

20 

59 

35 

28 

54 

215 

Maine 

S 

8 

10 

5 

16 

27 

27 

101 

Maryland 

11 

18 

32 

47 

49 

39 

49 

245 

Massachusetts 

* 

* 

6 

15 

15 

11 

15 

62 

Michigan 

S 

4 

14 

19 

45 

81 

101 

272 

Minnesota . 

12 

42 

62 

72 

62 

72 

102 

424 

Mississippi . 





11 . 

13 

3 

27 

Missouri 

* 

50 

135 

1G2 

179 

79 

54 

659 

Montana 

2 

3 

4 

4 

11 

16 

15 

55 

Nebraska 


1 


4 

1 

, . 

4 

10 

Nevada . 


2 



1 

. . 

, . 

3 

Nrnv Hamp- 









shire . 




1 

4 

9 

9 

23 

New Jersey , 

A 

A 

14 

49 

36 

28 

27 

154 

New Mexico 

1 

2 

2 

5 

3 

7 

5 

25 

New York 

B 

10GB 

157 

171 

223 

255 

301 

1213 

North Carolina 

C 

C 

C 

C 

4 

15 

19 

38 

North Dakota 

5 

5 

10 

42 

1 

4 

5 

72 

Ohio . 

11 

29 

84 

118 

S4 

56 

06 

448 

Oklahoma . 


4 

2 

13 

5 

15 

4 

43 

Oregon 

13 D 

19 

24 

24 

22 

25 

34 

161 

Pennsylvania 

3 

25 

35 

33 

47 

54 

80 

277 

Rhode Island 


3 

2 

. , 

1 

11 

9 

26 

South Carolina 

2 

17 

4 

2 

5 

2 

20 

52 

South Dakota 

* 

* 

* 

* 

* 

% 

* 

* 

Tennessee 

2 

2 

11 

7 

10 

12 

4 

48 

Texas 


3 

5 

11 

31 

43 

21 

114 

Utah . . 

1 

3 

2 

8 

7 

11 

33 

65 

Vermont 

2 E 

4 E 

19 

16 

13 

14 

25 

93 

Virginia . 

3 

4 

25 

20 

37 

46 

33 

168 

Washington 

* 

22 

2G 

34 

18 

24 

25 

149 

West Virginia 

* 

* 

1 


1 

2 

2 

6 

AVisconsin 

8 

42 

S3 

71 

59 

104 

86 

453 

AA'yoming 


2 

2 



2 


6 

Total in the 
U. S. . 

270 

S90 

1349 

1475 

1523 

1787 

2023 

9317 


* (Data not available or not given) 

. . (No cases reported! 

A (Reportable beginning July, 1930) 
B (Reportable beginning July, 1929) 
C (Reportable beginning 1932) 

D (July to December) 

E (Actual records commence in 1930) 
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of positive reactors among the cattle of the infected herds in a state, 
and the corresponding number of eases of undulant fever in that 
same state. These statistics do not necessarily reveal this informa- 
tion. Let us, for example, analyze the following two groups of 
states. One we will designate as the “High Morbidity Rate,” 


Table 3.— Reported Undui,\nt Fever Cases in European Countries and the 

United States. 


Total number of 


Country. 

Years. 

reported cases. 

England 

. . 1926-1935 

31S 

Fiance . • 

. . 1932-1934 

1,109 

Germany* 

. . 1930-1935 

3,170 

Italy 

. . 1924-1935 

IS, 086 

Netherlands 

. . 1930-1935 

14S 

United States ... .... 

. . 192S-1934 

9,317 

* October 1 (previous yeai) to September 30 (inclusive). 

which will consist of those states in which the rate is 

in excess of 


15 cases per 100,000 population; the other group, the “Low Mor- 
bidity Rate,” will include those states with a rate less than 2 cases 
per 100,000 population. 


High morbidity late. Low morbidity rate. 


State. 

No. of 
cases. 

Rate. 

State. 

No. of 
cases. 

Rate. 

1 Wisconsin 

. . 453 

15 2 

At lcansas 

. 23 

1 2 

2 Minnesota 

. . 424 

16 5 

Mississippi . 

. 27 

1 3 

3 Missouri . 

. . 659 

18 2 

Tennessee 

. 4S 

1 8 

4 Kansas 

526 

28 0 

Oklahoma 

. 43 

1 8 

5 Iowa 

. . 90S 

36 7 

Massachusetts . 

. 62 

1 5 

6 Arizona 

. . 106 

24 3 

N. Caiolina . 

38 

1 2 

7 Oregon 

. . 161 

16 9 

W. Virginia . 

6 

0 3 

S Yet mont . 

. . 93 

25 9 





The following reveals the percentage of herds containing infection, 
and the percentage of reactors among, the cattle of the infected 
herds of the previously mentioned states. 



Percent- 



Percent- 



age of 

Percent- 


age of 

Percent- 


infected 

age of 


infected 

age of 

State. 

heids. 

reactors. 

State. 

herds. 

reactors 

1 Wisconsin 

. . 31 1 

19 3 

Arkansas 

. 15 1 

15 2 

2 Minnesota 

. . 38 0 

17 S 

Mississippi 

. 60 4 

9 0 

3 Missouri . 

. . 31 9 

18 1 

Tennessee 

. 65 2 

12 7 

4 Kansas 

. . 57 6 

19 9 

Oklahoma 

. 48 7 

13 4 

5 Iowa 

. . 57 9 

22 0 

Massachusetts . 

. 51 3 

15 6 

6 Arizona -. 

. . 2S 2 

10 6 

N. Carolina . 

. 35 0 

11 0 

7 Oregon 

. . 18 4 

14 8 

W. Virginia . 

. 9 S 

16 9 

S Veimont . 

. . 49 3 

15 2 




Average 

. . 39 05 

17 2 


40 8 

13 4 


From these last two tables we learn that there was a high per- 
centage of infected herds in those states showing a low morbidity 
rate for undulant fever, though the percentage of reactors was some- 
what less, yet not proportional to the existent morbidity rate of 
undulant fever cases. Attempted correlation of data from other 





^ ~ ^ I 

go 0.0 „• • •“®«N, C . W ^~' 0 )~ nc . 

^ ^ '“Worn™ ' '^ a °^L''i- '""' ~ / . 

ps i ’"■o<d-, 00 _- • • :°?«ot=w„. / c 

S“oo^‘ ^Otv,- ~ l -*S^®9 re *,,,*• • t r , ': 0 0c: c . o;i 

c3 0<N£? Cr3 o£? CO -*.-.Qn Kh< Ot3j 1 . •Mrs^ 

jsiil|«S} 6 Sjt 2g =„-„ ’ " s "S , »l«S 6 «^ rsi| 

^rnmmmmBsrnmsB^ ~ 22 r /i 


* * • . 

£ ^ « o * . . 

fi; £S?c-S'f £ • • • . 

-? c o.o 5 S S: 5 S - 

^ - -~f 5 C -2 = • <rg = 

' i;_~ o = ~ -.5 _ su sr c ~ 

c = £ ~ 5 S-r - t£ r 7 

• ^ ^ c‘s.c £• T ~ ~ r 


s* ■ 

e "' Ve » /| 


o 


o St 5 c-s - 
N ' u ^OQ£ *•§;' 


c ^ 2 r- *-f— 

C C.*~~-— ~* cr 

tcr ?2 


*o ’ * -O 

t. — S. 

-c 

■ = r^co 

^ 4r >* -^C • - 




. "~N 

Q 


jc o 


a S.i §'j ?= = g-fb-go • . C *S ' 

o- i-" i ^ -T. -^-c * c rr’*r K ^r'jr> ° * c*~ 

lisss I r _• 1 - 5 . 1 st: 
-<ooo£s J s.f £5 5‘5-y- g I 
crj J :i~£S£££:£-Z Z 




686 


rercarfa upo „ ‘i'' 0 ™'' 

fenTSr ~?e‘ $ 2 ? ¥ SS£?%s» f 

In 1908 Tr, T aseme ^. flnstlt "tions,b?to ,1 ’ ' vho 

r:;r 

”S e sSt:; E Tr^ 

- c ^St^£rS$s' 
:5SS33nl g**« 

v^nZtZV ^ not SaJSS "H^rSaS 

?! n co f e with this situati’ acco r mi «odating W ooT m f ltutio * as the 

fiea C For «"cn*| Si? 

SS? fP^/on ®™‘ b J“ ®Srei , p 'K* in this 

£»f * Si 

Sis i - Sa t a ^ r ‘ 

° er 100,000 iopuhtToTl^ ^ 43J J '» Great' Bri/ 79 Conv ^ceTt 
jreat Britain. These fi S C0In P are d with 5!j n i \ a2n ’ or ''■l beds 
hGSe fi ^s are taken from r ^ 100 > 0()0 in 

1 Miner’s book, in 


cloud: convalescence 


687 


which attention is also called to the fact that in 24 of our states ve 
have no institutions for convalescence whatsoever. Both m 
Great Britain and Russia the trade unions have contributed their 
part iti establishing convalescent homes for their members. In 
Russia, where the trade unions play a dominant part in control of 
the government, Houses of Rest, where adequate convalescent 
care may be obtained, are maintained not only inside and outside of 
every city, but also in the various seashore and country summer 
resorts. Medical treatment, regulated diet and rest, hydrotherapy 
and means of recreation are provided. The requirements for ad- 
mission are the same as those demanded in sanitaria. Here in the 
United States a number of the larger industrial corporations main- 
tain rest homes for their employees. The Philadelphia Electric 
Company maintains a house in Maryland, where its employees 
may board for a period of 2 weeks at a very small charge, until they 
regain their strength. It has accommodations for from 12 to 18 
guests. 

Needless to say that in this country where until most recently 
the whole problem has been grossly neglected, provision for special 
sections of the population, such as the colored people, for instance, 
has been almost entirely ignored. 

According to Bryant, however, the interest aroused in the subject 
has given impetus to plans on an unprecedented scale, and with our 
great wealth and greater advances in occupational and dietetic 
management, there can be no doubt that within a few years our 
convalescent institutions should lead the world. 

Occupational Therapy. Occupational therapy was recognized as a 
most important adjunct in the treatment of the convalescent sick 
even in the days of the early Egyptians (2000 b.c.). In 172 a.d. 
Galen wrote, “Employment is Nature’s best physician and is 
essential to human happiness.” 

Benjamin Rush emphasized the importance of occupational 
therapy and recreation in restoration of health. He provided 
facilities for sewing and embroidery for his women patients, and for 
farming, carpentry and shoe repairing for his men patients. It 
was not until 1906, however, that the first school for occupational 
therapy was opened (Boston) and in 1914, a course in that branch 
was opened at Teachers’ College, New Tork. In Philadelphia there 
is the School for Occupational Therapy. There are departments of 
occupational therapy in nearly all our large hospitals, and this 
branch of treatment is rapidly becoming recognized as of prime 

importance in building up and restoring health to convalescent 
patients. 

Government Supervision in England. In England, the types of 
oi gamzations responsible for the management of its convalescent 
homes are varied: S2.4% of the institutions in that country are still 
supported by private philanthropy, including religious groups, social 
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agencies, charitable trusts and employers, hospitals and voluntary 
committees. Most of the homes run by the hospitals for their own 
patients were small, only 7 of 84 containing more than 50 beds. 

An effective form of government supervision is made by the 
Ministry of Health in the form of grants to local authorities and to 
voluntary committees. According to Gardiner, these grants have 
been made “ to agencies providing care for many different stages of 
illness, including some convalescent homes. As a method of super- 
vision the giving of grants has been effective because: 1, the plan is 
carefully worked out by the voluntary committee and the local 
authority before it is presented to the Ministry; 2, the acceptance 
of the plan gives the Ministry the right («) to inspect the institution, 
(b) to audit the account, and (c) to diminish or discontinue the 
grant for non-fulfillment of the agreement. This is ample safeguard 
to the standards of physical care, given if, as in Great Britain, the 
central authority has a high standard. Through the National 
Health Insurance Fund central government money goes to the con- 
valescent homes in two ways, namely: (a) as per capita payments 
from approved societies, both mutual and industrial, coming under 
the heading of additional benefits, but often listed with other fees 
in annual reports of voluntary agencies; and (b) grants of lump 
sums to reserve accommodations for members, or to encourage 
homes to continue. It is important to remember in this connection 
that the British plan is both contributory and compulsory; there- 
fore, two-thirds of the money dispensed under this Act had been 
previously paid by the worker and the employer to the government. 
Only approximately one-third of the money expended under the 
National Health Insurance Acts can be called public money in the 
sense of taxpayers’ money.” 

A few years ago a Committee of the New York Academy of 
Medicine took up the question of convalescent care and suggested 
certain standards that should be maintained. The requirements 
were published by the Welfare Council of New York City under the 
title of “Minimum Standards for Convalescent Homes,” and were 
used by several institutions in the neighborhood of Philadelphia. 

Basis for Estimation of Required Number of Community Beds. A 
careful survey of the Philadelphia Hospitals was made in 1929 by 
Dr. Haven Emerson. 4 In the chapter devoted to convalescent 
facilities, he states that, “ In determining the number of beds which 
should be provided for institutional convalescent care for patients, 
who have gone through the critical hazards of acute illness, it is the 
practice to estimate that such cases will equal 10% of all patients 
receiving hospital care with 2% additional to provide for patients 
in need of such services attending out-patient department clinics. 
On this basis, Philadelphia, with 200,000 patients annually, would 
have approximately 24,000 patients needing convalescent care each 
year. At the rate of 17 patients per bed during the year, each 
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patient having 3 weeks of care, there are required to meet this need, 
about 1400 beds.” Actually, the total number of beds now avail- 
able is less than 650, a large percentage being m the state of Mew 
Jersey-. 

Ten years ago, under the auspices of the Council of Social Agencies 
of the Philadelphia Welfare Federation, a special study of facilities 
for institutional care was made. It was shown that only 27% of 
2083 patients needing this care received this service; of the 1523 
not served, 1410 did not receive the care because of lack of beds. 
In a census taken in December, 1928, and January, 1929, in 48 
hospitals for patients with acute illness; 426 out of 6030 patients 
(7%) were classed as convalescent. In other words, in every acute 
ward, there were a few individuals, who should have been sent 
from the hospital, and who needed only a quiet, restful regime, such 
as could be obtained in a convalescent home at one-third to one- 
half the cost; and a patient’s discharge from a hospital leaves avail- 
able one more bed for an acutely ill patient. According to Dr. 
Emerson the per capita per diem cost of convalescent care has 
ranged in the past from SI. 75 to $2.25, depending on the size of the 
Home. The cost is increased’ if the paid personnel is relatively 
large. One employee to 5 patients is generally found adequate, in 
Dr. Emerson’s view. From the attached table, p. 691, this does 
not seem to be the case. 

Convalescent Care in the Philadelphia Area. Although New York 
City stands first in the care of its convalescents, there are in 
and around Philadelphia a number of institutions for this purpose. 
As a very good example, the Dunwoody Home for Convalescent 
Men at Newtown Square, Pennsylvania, may be cited. It was 
established through the generosity of the late William Hood Dun- 
woody, and opened in 1924 on a farm of 122 acres, a short distance 
from Philadelphia, with a capacity of 45 beds. The buildings are of 
fireproof construction, and it is said that if finances will permit, end 
pavilions will be added, increasing the number to 60 beds. All of 
the bedrooms have a southern exposure. 

While certain duties are required of the guests, much emphasis is 
placed on opportunity for rest and diversion. There are rooms for 
shuffle-board, pool, billiards and ping-pong. The craze for minia- 
ture golf which swept the country a few years ago suggested the 
establishment of a course at Dunwoody. This has proved an ideal 
form of recreation for the guests, being most suitable for cardiac 
patients. T. earns are formed, adding the zest of competition. Milk 
contributes much to the health of the' patients and likewise to their 
gain in weight; in some institutions it has been considered too 
expensive. At this Home, where inspected raw Ayrshire milk is 
given freely in the diet, it was found that the gain in weight was 
most striking. 

Another outstanding institution is the Children’s Heart Hospital 
at Bala -in the country, on the edge of the city. The Philadelphia 
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Table 1. — Convalescent Homes in the Philadelphia Area. 


GOO 


CLOUD : CONVALESCENCE 


s 

o 

« 


s~ 

^ „ 

« 

Is 
'«>•'« 
d> ja R« !h 
3 u P5 
sj.S" « -Ti 
0^3 o “ 

o o 


— >> 
a c3 

c a 
•2 S 
rt 

C* p, 
d~ 
o c> 

o 

O 


Is 5 

Js^o 

sj-i’S” 

.s-.ss 

'S w 

■a .«re 

’«Wl> 

S sj a 

s ^ 


u 


*- 

•StsS 


nil 

► 3 

tfl C* O £ 

,s.s*a 

: |Vj 

^ « «j 


°.|a 

!+ 

a: 

d 


3 s . 


M 5 .g*3 0 
3 • ej .2 2 
ii g p's pt3 

’ a*^*S P 3, S 

i « o w o*» o 
O & 



Worn* 

cn 

(col- 

ored) 

* 







+ 


* 

3 

a 

CJ 

"S 

a 

ju o cj 

g-S-SS 






: + 

+ 



!! 

;gjs 

rla over 
0 years 
)ys over 
8 years 


+ 


8 

la 

• + 

+ 



o 

o 

o 

O « 




« 





>> 

H 

a£ 

• + 

+ 

+ 








§h 

BS 

tg£ 

s 

>< 


+ 

+ over 
21 years 

+ 

++ l 

+ 

mothers 



d 

.2 

‘5 

>> 

Visiting 

Visiting 

Visiting 

Visiting 

Visiting 

efi 

.5 

•3 

> 

Visiting 

Visiting 

staff 

Visiting 

staff 

Physician 
in charge 

Visiting 



*4" 4* 


+ + + 


+ 


++ + + 


+ 


Occupa' 

tional 

therapy 

++ 

+ 

+ 

+ 

+ 

+ 

1 1 

Given 

schoolini 

Given 

Bchoolini 

+ 

Cost per 
capita 
per day 

o t- 
»ra co 

e-l Cl 
<y> 

t'. 

CO 

Cl 

1.86 

1.80 

Not given; 
cost per 
meal 7c. 

1.67 

Less than 
S2 

1 95 

1.19 

to 

1 37 

1 75 i 
to ! 

2.05 , 

1 

Average 

stay 

(weeks) 

l 

3-4 

3-4 

CO 

CO 

Cl 

Cl 

2-5 

2 or 
more 

9 mos. 

Several 

months 


Waiting 

list 

At times 

Yes 

P.R 

cj 5 
* « 

o.S 

& 

a> „ 

as 

s 

p 

“ n 
o 

C S 
*— 1 

At times 

So 

><& 

S 

r* 

| Often | 

Weekly 

charge 

$5 to $20 

No charge 
unless 
able to 

o 

tc«> 

.2 o 
a fa 

aop 

2 £5 

O CJ 

4* 

Free 

Admission 
S2 mother 
and baby 
$3 

Soto $7 
Free 

S3 Med. 
care 

$5 (if able 
to pay) 

1 $7 ($20 pri- 
vate 1 

room) 

jeratiou 









o. 

a 

a 

1 

cs t— 

lo 

o 

CO 

LO 

-s* 

CO to 

CO 

CO O 5* u 

- "J 

k-t 

go J 

ft -s 

“ *L- 

Beds 

■r* m 

CO -1» 

' o 

o 

CO 

<M 

Cl 

CO 

r» § 

ci 

CJ 

"}<OS 

CO to Cl 

50 

All year 
145 

o « 

Cl 


•3 I 
■E 5Sj 

CJ 

a 

1 

TO £ 

CJ o 

gs 

fc. CJ 

1| 

CJ S 

eS 

B 

Sum- 

mer 

[Allyr. 

untry 

Pa. 

w go 

"3 a ^ C 

S « o 

IIS M 


Convalescent Hos 
Broomal), Pa. 
Dunwoody Home, 
town Square, Pz 

£ 

g 

s 

*3 

1“ 

Willow Crest Con 
cent Home, V 
Grove, Pa. 

James C. Smith M 
ialHome, Oakb 
Pa. 

S-» 

d^ 
o _r 

,§J 

as 

§.6 

a« 

S 

Mercer Memorial! 
Home.Atlantici 
City, N. J. 1 
St. Francis Co 
Home, 'Darby, 

Children’8 Heart 
pital, Bala, Pa. 
Children’s Seash 
House, Atlantic 
N. J. 

Convalescent He 
for Colored W 
150-t Catharine 
Philadelphia 
Richard Home, I 
Pa. 


There arc no convalescent beds for colored 


cloud: convalescence 


G91 


Heart Association sponsors it for the care of cardiac children. 
While there are 75 beds, at present only 50 children are being cared 
for, owing to lack of finances. The children admitted are under close 

observation and rest for a prolonged time. 

A modern convalescent Home is Willow Crest, under the auspices 
of the Federation of Jewish Charities. Here an experiment is being 
conducted in the long term care of children with mild forms of 
rheumatic infection, with the view of preventing development of 
serious cardiac disease in later life. 



Fig. 1. — “The Dunwoody Home,” Newtown Square, Pa. 


At Atlantic City, New Jersey, may be mentioned the Mercer 
Memorial House for Woman, as Philadelphia is the source of the 
majority of its patients. 

There is a great opportunity awaiting the Magee Memorial 
Hospital for Convalescents. Anna J. Magee in her will (1917) 
endowed this institution, the object of which is to relieve the general 
hospitals of Philadelphia from the burden of support of patients who 
have passed through the active stages of acute illness. The Hos- 
pital is to be governed by a Board of 12 trustees, each hospital having 
the right to elect a member. Children under 14 are excluded. The 
trustees have decided to accumulate this fund until they have 
sufficient money to put up buildings, leaving a sufficient fund for 
endowment. 

The Supplee Fund is another welcome aid to convalescent homes 
in the Philadelphia area. This insurance fund of §200,000 is ad- 
ministered by the Board of City Trusts. Any patient in a Phila- 
delphia hospital (except the Philadelphia General) who needs 
further care is eligible. The board bill at an existing convalescent 
home is paid by the Board of City Trusts, the maximum allowance 
being §20 per week, and the maximum time of care 4 weeks. 

the lacilities for convalescent care would be increased if physi- 
cians could become conrnlrsroii-coH.s'riom—tf the phrase may be 
coined. 
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Inquiry brings out the fact that there lias been almost no advance 
in the number of available convalescent beds in the past 7 years; 
in fact, two Homes have fewer beds. One, listed in 1929 as having 
35 beds, has only 27 beds today, and another dropped from 35 to 
30 beds. 

The Babies’ Hospital of Philadelphia used to maintain a country 
branch at Llanerch, which was open in the summer; but unfortunately 
has been unable to support it for the past 2 years. The authorities 
hope that they may have funds available to re-open the Home this 
coming summer. 

In spite of the large colored population, there is absolutely no 
provision for the care of colored men; and the only convalescent 
hospital for colored women in Philadelphia is one of 25 beds, with a 
waiting list at all times. This hospital is receiving some State aid. 

Inquiry at the various homes reveals the fact that several have a 
waiting list. In one year, recently, the number of applicants at 
Willow Crest was 3000, while with its 80 beds only 886 patients could 
be cared for annually. It is feared that this comment will be 
further confirmed when the results of the contemplated survey by 
the Committee of the Council of Social Agencies of Philadelphia 
are published. 

Central Bureau. A great step in advance would be the establish- 
ment of a central bureau in the city for the distribution of patients 
needing convalescent care. According to the Executive Secretary of 
the Public Health Committee of the New York Academy of Medicine, 
Dr. Lewinski-Corwin, “Such a bureau would greatly facilitate the 
work of placing patients and would obviate the need of making in- 
quiries at each individual institution. Such a clearing house would 
in time become an important factor in the situation by the accumu- 
lation of facts concerning available facilities and the character of the 
work performed at the different institutions. It would serve also in 
securing better utilization of the Convalescent Homes than is the 
case at the present time.” 

Summary. The present paper is a plea for an increase in the facili- 
ties for convalescent care. Much would be gained if the situation 
were realized by administrative and professional staffs and boards 
of trustees of hospitals, and the ends desired could be accomplished 
through meetings and conferences arranged by a committee of the 
Hospital Association. It is certainly hoped that the interest of 
public spirited philanthropists may be aroused by medical organiza- 
tions, hospital staffs and physicians in general. 
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CAUSATIVE FACTORS IN THE PRODUCTION OF LAENNEC’S 

CIRRHOSIS WITH SPECIAL REFERENCE TO SYPHILIS. 

By George A. Schumacher, M.D., 

RESIDENT PHYSICIAN', HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 

(Prom the Department o? Pathology of Cornell University Medical College and of the 

New York Hospital.) 

Syphilitic cirrhosis is characterized by conspicuous, fibrous scars 
often associated with gummata and usually accompanied by con- 
siderable deformity of the organ (hepar lobatum). Diffuse nodular 
cirrhosis (Laennec’s cirrhosis) with none of the usual characters of 
syphilitic cirrhosis has been repeatedly found in association with 
syphilitic infection. 

* The clinical association of cirrhosis of the liver with syphilis 
was noted in a paper by Pearce 3 on the Wassermann reaction pub- 
lished shortly after this test w r as discovered. He collected from the 
reports of several investigators a large series of cases in which the 
Wassermann test had been performed. In this series, cirrhosis, 
of which the type was usually not specified, occurred 30 times, and 
in 22 of these cases the Wassermann reaction was positive. Haw- 
kins, 3 on the contrary, stated that atrophic cirrhosis had ho direct 
etiologic relationship to syphilis. 

In 1917, Symmers 11 found among the cases of clinically diagnosed 
atrophic nodular cirrhosis in the wards at Bellevue Hospital 80% 
with positive Wassermann reactions. Of the cases confirmed at 
autopsy, 28% were in syphilitic subjects. Wooley 18 reported 3 
cases of “hypertrophic” cirrhosis, in 2 of which there was definite 
evidence of and in 1 the probability of syphilis. In all 3 there w r as 
a probability of alcoholism. 

In 1200 autopsies studied by Owen 8 there were 19 cases of nodular 
cirrhosis of the liver and 3 cases of characteristic syphilitic cirrhosis. 
In 32 of the 19 cases with nodular cirrhosis the Wassermann test 
had been done, and it was positive in 5 instances. When the cases 
with no Wassermann tests were included, the incidence of positive 
syphilis (5 cases with positive Wassermanns and 2 clinically proven 
cases) was still 37 %. There was a history of alcoholism in 6 of the 
19 cases of nodular cirrhosis. Both alcoholism and syphilis were 
present in 4 cases. 

Rolleston and MeNee 10 believe that congenital syphilis in children 
may make the liver susceptible to diffuse cirrhosis! They state that 
occasionally the liver of a child with stigmata of congenital syphilis 
shows ordinary (portal) cirrhosis, distinguishable from the inter- 
cellular fibrosis of infants suffering from congenital syphilis. The 
h\ei remains vulnerable to subsequent injury so that conditions 
tending to produce diffuse nodular cirrhosis will more readily pro- 
duce this change. In other words, congenital syphilis so prepares 
the soil that cirrhosis may supervene. 
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In reviewing 2285 autopsies, LeDuc 5 found 101 cases of cirrhosis 
which he classified as follows: (1) Atrophic cirrhosis (58 cases or 
2.5%); (2) “early cirrhosis which generally had the characters sug- 
gestive of early atrophic or early syphilitic cirrhosis” (16 cases); 
(3) syphilitic cirrhosis (19 cases); (4) “Glissonian cirrhosis” (8 cases). 
Histologic lesions of syphilis in other organs of the body were found 
in 60.3% of- the cases of atrophic cirrhosis (34 out of 58), and in 
66.6% of the cases of atrophic cirrhosis and “early cirrhosis” com- 
bined (49 out of 74). When all four varieties of cirrhosis were added 
together, the incidence of histologic evidence of syphilis was found 
to be 71.2% (72 cases out of 101). LeDuc suggests that the infre- 
quency of atrophic cirrhosis or Laennec’s cirrhosis and syphilis 
found by other observers ma 3 r be partly explained by the relative 
infrequency with which they diagnose visceral syphilis. 

Present Study. This is based on clinical and autopsy records of 
the New York Hospital. In 1977 consecutive cases that came to 
autopsy, cirrhosis of the liver (all types) was found in 74 instances. 
The type of cirrhosis was determined by the gross characters of the 
lesion and by examination of microscopic sections. The results of 
this analysis are seen in the following table : 


Table 1.— Classification of Types of Cirrhosis at 

New York 

Hospital. 



Number. 

Per cent. 

All cases of cirrhosis 


74 


1. Diffuse cirrhosis 


45 

60. S 

A. Nodular (Lacnnec) 

44 



B. Smooth hypertrophic (Hanot) 

1 



2. Syphilitic (hepar lobatum) .... 


2 

2.7 

3. Obstructive 


S 

10. S 

4. Cirrhosis with primary tumor of the liver 


7 

9.5 

5. Central cirrhosis with cardiac disease . 


2 

2.7 

C. Miscellaneous 


10 

13.5 

A. Hemachromatosis 

3 



B. Cirrhosis with toxic necrosis . 

2 



C. Splenic anemia 

3 



D. Non-lipoid histiocytosis 

1 



E. Fibrosis with tuberculosis . 

1 




Of the 74 cases of cirrhosis, 45 (60.8 %) were found to be diffuse, 
44 falling into the category of nodular or Laennec’s cirrhosis (known 
also as atrophic or portal), and 1 of smooth hypertrophic cirrhosis, 
fitting the tj*pe described by Hanot. Chief interest centered upon 
these, but the incidence of syphilis and of alcoholism in the entire 
group was determined. 

There were 2 cases of hepar lobatum or syphilitic cirrhosis with 
definite clinical evidence of syphilis. In one there was no excessive 
use of alcohol, and in the other the habits in relation to alcohol were 
unknown. In the latter the histologic examination of the liver 
showed, in addition to the deep, puckered, cicatricial lesions, a 
diffusely distributed cirrhosis. _ . ... 

In almost all of the cases of diffuse cirrhosis in which syphilis 
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was discovered, this disease was incidental and some other condi- 
tion for which the patient entered the hospital was apparently more 
significant. In some instances, there was sufficient evidence at 
hand to prove conclusively the diagnosis of syphilis (history of 
chancre, 4+ Wassermann, history of treatment, etc.). There were, 
however, a number of cases in which, from analysis of the records, 
syphilis could only be classified as “probable,” “possible,” or “doubt- 
ful.” Furthermore, there were a few cases which were classified 
as “unknown” because the patient had entered the hospital mori- 
bund, and the past history and serologic tests were omitted.^ In 
the figures showing the incidence of syphilis, cases regarded as pos- 
sible” or “doubtful” were not included, though the actual presence 
of syphilis in some of these is not unlikely. 

The single case of Hanot’s cirrhosis included in the series was 
definitely associated with syphilis. This individual also used alcohol 
to marked excess (Autopsy 6402) . 

Evidence of syphilis obtained from the data found in the history, 
physical examination, laboratory tests, and postmortem examina- 
tion of each ease is given below:* 

Clinical Abstracts. 1. Autopsy 6352. Male, white, aged 39. History 
of chancre 20 years before admission and of treatment (amount and dura- 
tion not known). His wife had a miscarriage at 3 months and no other 
pregnancy. Blood and spinal fluid Wassermann were negative. Examina- 
tion of the spinal fluid showed 1 5’lymphocytes per cm. 

2. Autopsy 6402. Male, white, aged 50. Blood Wassermann was 2+ 
with both alcohol and cholesterol antigens. Ascitic fluid Wassermann 
was 3+ with alcoholic antigen and 4-f with cholesterol antigen. 

3. Autopsy 6425. Male, white, aged 74. Patient had a definite history 
of syphilis 25 years before death and was treated for 2 years. 

4. Autopsy 6911 . Male, colored, aged 57, had a sore on the penis "some 
years ago.” Blood Wassermann was 4-f with both antigens. Patient had 
Argyll-Robertsoa pupils. Spinal fluid showed 30 cells per cm. of which 80% 
were lymphocytes. Syphilitic aortitis and aortic valvular disease were 
found at autopsy. 

5. Autopsy 6949. Male, white, aged 36, contracted syphilis 12 years 
prior to admission and received 5 injections of arsphenaraine. Blood Was- 
sermann was 4+ with the cholesterol antigen, negative with the alcoholic 
antigen. Syphilitic aortitis was found at autopsy. 

6. Autopsy 7265. Male, white, aged 49. Luetic infection occurred 10 
years prior to admission, and there was “some treatment” at that time. 
Tim blood Wassermann was negative. The Kline test was 1-f. 

7. Autopsy 7229. Male, white, aged 47. Blood and spinal fluid Wasser- 
rnanns were 4+ with botli antigens. Syphilitic aortitis was found at autopsy. 

8. Autopsy 7301. Male, white, aged 48. Initial lesion was contracted 12 
years before death. Three years later the Wassermann was 4-p. This 
became negative 6 years before death. Patient was treated for 4 years. 
At Ins last admission the blood Wassermann was anticomplementary and the 
Ivhne test was 1+. 

ni^' ^22. Male, white, aged 57, had a chancre in his youth, 

iilood wassermann was 4+ with both antigens. Autopsy revealed syphi- 
litic aortitis and an aortic aneurysm. 

* Cases 1 to 11 were classified as definite syphilis, Cases 12 and 13 as probable 
but inconclusive. Possible and doubtful eases of syphilis were not included. 



696 


SCHUMACHER; LAENXEC’s CIRRHOSIS 


10. Autopsy 7534. Male, white, aged 56, whose wife had 6 miscarriages, 
and two children died shortly after birth. ^Blood Wassermann was 4+ with 
both antigens. 

11. Autopsy 8091. Male, white, aged 53, whose wife had 4 miscarriages 
(possibly induced) . The blood Wassermann was 4+ . 

12. Autopsy 6250. Male, white, aged 56, whose wife had a possible mis- 
- carriage. Patient had failing vision for 3 years prior to admission. Blood 

Wassermann was 2 + with both antigens. Pupils reacted poorly to light 
and were small. 

13. Autopsy 6275. Male, white, aged 57. Blood Wassermann was 4+ 
with the cholesterol antigen, but negative with the alcoholie antigen. 

All of the 13 eases of diffuse cirrhosis with syphilis were in adults. 
A case of probable syphilis in a boy of 15 is not included in the list 
of cases of syphilis with diffuse cirrhosis. This child had advanced 
diffuse cirrhosis of the type of Laennec. The diagnosis of syphilis 
did not appear on the hospital chart, and the Wassermann reaction 
was negative, but irregular teeth, scars over the shins, absent pupil- 
lary reflexes, and syphilis in the father indicate that the child had 
suffered from congenital syphilis. The case recalls the contention 
of Rolleston and McNee that congenital syphilis increases suscep- 
tibility to the ordinary form of nodular cirrhosis. 

In the 11 cases of cirrhosis classified as miscellaneous (Table 1), 
1 case of hemachromatosis had both syphilis and a history of 
excessive use of alcohol. The liver in this case showed advanced 
diffuse cirrhosis. 

The incidence of syphilis in the various types of cirrhosis is shown 
in the following table: 


Table 2. — Incidence of Syphilis in Cases of Cirehosis. 


Type of 
cirrhosis. 

Diffuse . 
Syphilitic 
Obstructive . 
With tumor . 
Central . 
Miscellaneous 


No 

45 

2 

8 

7 

2 

10 


Syphilis 


Definite. 

11 


1 

1 


Probable. Possible. Doubtful. Unknown. 
2 2 2 1 

1 

1 1 
1 
1 


None. 

27 

7 

4 
1 

5 


Total . 74 


15 ' 2 4 


4 2 47 


Increase of the interstitial tissue of the liver was experimentally 
produced by repeated administration of small quantities of phos- 
phorus by Afrecht (1879), Ackermann (1880), Kronig (1887), and 
Dinkier (1S87) 7 . Whipple and Sperry 14 produced hyaline necrosis 
in the central portions of the liver lobules by repeated chloroforming 
of animals. Mertens (1896), according to Opie, produced cirrhosis 
in rabbits by daily subcutaneous injections of small quantities of 
chloroform dissolved in liquid paraffin. Cirrhosis of the liver was 
produced experimentally also by injecting certain types of bacteria 
into the circulation of animals (Ilektoen, 4 Ogata, 6 and others). 

Experiments of Opie 7 showed that bacterial infection could innu- _ 
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ence and even determine the development of cirrhosis in the liver 
when the latter was subjected to the injurious effects of a toxic agent 
such as chloroform. He showed that combined infection with the 
colon bacillus and intoxication by chloroform produced advanced 
diffuse cirrhosis. The experimental production of cirrhosis had 
been inconstant when the infectious or toxic agent was used alone. 

Viliaret, Benard, and Blum 13 stated that the combination of 
syphilis and alcohol was responsible for the majority of cases of 
cirrhosis of the Laennec and Hanot type. They regarded this view 
as therapeutically important and cited clinical cures in which syphilis 
had been eliminated before irreparable lesions had become estab- 
lished. In a discussion of the etiologic factors involved in the pro- 
duction of “venous" cirrhosis of the liver, the same authors 12 draw 
the following conclusions: (1) Alcoholism produces changes in the 
liver which lower its resistance and allow the localization of a chronic 
infection; (2) syphilis cannot itself produce “venous" cirrhosis; (3) 
syphilis produces changes in the portal areas making them more 
susceptible to the action of alcohol. 

Cade 1 concluded that syphilitic infection was frequently associated 
with alcohol in the genesis of hepatic cirrhosis. He regarded alcohol 
as an important factor, but one often associated with chronic infec- 
tion in the production of cirrhosis. 

Grenet, Levent, and Pellisier 2 stated that they had never seen a 
proven case of Laeimec’s cirrhosis due to syphilis without alcoholism. 
They believed it probable that excessive use of alcohol (which could 
produce cirrhosis by itself) lowered the resistance to syphilis, and 
that syphilis increased the progress of fibrosis. 

The long established association of alcoholism with Laennec’s 
cirrhosis and the work of Opie on the production of cirrhosis by 
combined infection and intoxication suggested the desirability of 
determining the frequency of alcoholism, occurring alone or in com- 
bination with syphilis, in the cases studied. In the 45 cases of diffuse 
cirrhosis there were 12 in which the history contained no mention 
of the alcoholic habits of the patient. These were classified as 
“unknown." In the rest, consumption of alcohol was classified 
arbitrarily as “excessive," "moderate," and “none.” Only those 
with a history of excessive use of alcohol were regarded as significant 
though the others were tabulated (Table 3). 
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Syphilis was thus (Table 2) associated with diffuse cirrhosis of 
the liver in 13 out of 45 cases (28.8%). Alcoholic excess was present 
in 16 (35.5%) of the cases. The two factors were coexistent in 5 
(11.1%) of the cases. If the cases in which alcoholic habits were 
unknown were excluded, the proportion of cases in which alcoholic 
excess occurred alone was 48.5%, and the proportion in which both 
factors were present, 15.1%. 

The sex distribution of all the cases of diffuse cirrhosis was com- 
pared with that of the cases of diffuse cirrhosis associated with 
syphilis. In the entire group of cases of diffuse cirrhosis there was 
a preponderance of males (78%) over females (22%). This pre- 
ponderance was even more striking in the group with syphilis, all 
cases of cirrhosis with syphilis being in males. 

The average age of all cases of diffuse cirrhosis (51.2 years) was 
approximately the same as that of the group with syphilis (53 years). 
In both groups approximately two-thirds of the cases were in the 
fifth or sixth decade of life. 

An effort was made to determine whether there was any correla- 
tion between cirrhosis and the duration of the luetic infection. In 
7 of 13 cases the approximate duration of infection was known, and 
had been from 10 to 25 years in 6; in a seventh case the duration of 
the disease was said to have been “some years.” Information 
regarding treatment was at hand in only 6 cases and, of these, 5 had 
had treatment of varied duration and 1 had none. 

It is noteworthy that in 45 cases of diffuse cirrhosis there was 
one instance of Graves' disease and one of nodular toxic goiter. 

To compare the incidence of syphilis unaccompanied by cirrhosis 
with that in individuals with cirrhosis, 45 autopsies on patients of 
the same age and sex as the 45 with diffuse cirrhosis were chosen 
otherwise at random from the postmortem files. The presence of 
syphilis in these was determined in the same manner as before, 
namely by study of the history, clinical findings, laboratory findings, 
and autopsy protocols. The history with regard to the use of alcohol 
was noted in each case. Of 45 cases there were only 2 (4.4%) with 
syphilis, and both of these, with 4+ Wassermanns during life, had 
syphilitic aortitis at autopsy. Only half of the histories mentioned 
the presence or absence of excessive intake of alcohol, of which two 
definite instances were found. The following table summarizes 
the data obtained from the control group: 

Table 4. — Incidence of Syphilis, Alcoholism, and Combined Factors in a 
Control Group of 45 Cases Without Cirrhosis. 

No. Per cent. 

Syphilis 2 , 4.4 

Alcohol in excess 2 4.4 

Alcohol in moderation S 

No alcohol 13 

Alcoholic habits unknown 22 

Syphilis and alcoholic excess 0 00 
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Postmortem records of all the definitely proven cases ol syphilis 
which came to autopsy in the. new New York Hospital during 4 
years were reviewed to determine the incidence of cirrhosis. Study 
of the records and microscopic sections revealed among them 3 
cases of diffuse cirrhosis, 1 classified as scant or beginning cirrhosis, 
the other 2 as moderately advanced. Of the latter, 1 had a history 
of excessive use of alcohol. There were in addition 5 cases of ciiiho- 
sis of other types. These data are shown in Table 5. 

Table 5. — Incidence of Cirrhosis in 24 Cases of Clinically Proven Syphilis 

That Came to Autopsy. 

Cases of syphilis .... 

Diffuse cirrhosis .... 

Other types: 

Obstructive cirrhosis . 

Cirrhosis with carcinoma . 

Syphilitic (hepar lobatum) 

No cirrhosis 

The foregoing tables show that syphilis and alcoholism and the 
two combined are much more frequent in association with diffuse 
cirrhosis of the liver than in persons of the same age and sex with no 
cirrhosis of the liver. Of 45 persons with diffuse cirrhosis of the 
liver, at least one-fourth and probably more have had syphilis. Of 
a small group of persons with syphilis several (3 of 24) had developed 
cirrhosis. 

Summary. 1. Of 45 cases of diffuse cirrhosis ‘including 44 cases * 
of nodular or Laennec’s cirrhosis and 1 case of smooth hypertrophic 
cirrhosis of the type of Hanot, 28.8% had presumptive evidence of 
syphilis; approximately one-third were known to have used alcohol in 
excess, or approximately one-half if those cases were excluded whose 
alcohol habits were unknown; and 11.1% were both luetic and 
alcoholic (15.1 % when the unknowns were excluded). 

2. Approximately three-quarters of the cases of diffuse cirrhosis 
and all of those with diffuse cirrhosis and syphilis were in men. 
Among the cases in which the duration of infection was known, that 
is, in less than half of them, there was no instance in which syphilis 
had been present for less than 10 years. 

3. A control group of 45 autopsies with no cirrhosis in persons of 
the same age and sex as those with diffuse cirrhosis showed that 2 
(4.4%) had had syphilis, and 2 had used alcohol in excess. The 
two factors were combined in no instance. 

4. In a group of 24 autopsies on persons with syphilis, diffuse 
cirrhosis of the liver was found in 3 cases (12.5 %). 

5. Syphilis long continued in association with alcoholism, and 
perhaps alone, may cause diffuse cirrhosis of the liver. 
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LEIOMYOMA OF THE SMALL INTESTINE. 

With Report of a Case With Fatal Hemorrhage. 

By Opie Norris Smith, M.D., 

RESIDENT PATHOLOGIST AND ASSISTANT INSTRUCTOR IN PATHOLOGY, UNIVERSITY OF 
PENNSYLVANIA, PHILADELPHIA, PA. 

(From the Gastro-intestinal Section of the Medical Clinic, University Hospital, and 

the Department of Pathology, School of Medicine, University of Pennsylvania.) 

Intestinal obstruction through intussusception is generally 
emphasized as the commonest surgical complication of small intes- 
tinal tumors. In primary leiomyomas, however, a review of the 
literature indicates that grave hemorrhage is equally frequent, and 
likewise is amenable to surgical intervention if the patient is fortu- 
nate enough to be subjected to laparotomy. In such myomas, focal 
areas of hemorrhagic necrosis are common, and with their confluence 
the liquefied center may discharge into the lumen of the intestine, 
this being followed by copious hemorrhage. Exsanguination with 
syncope and even death is not uncommon under these circumstances. 
If the bleeding does subside, it almost invariably recurs. Only 
through surgery can this group of patients be saved. Too frequently, 
as in the case to be reported, the exact diagnosis is discovered at the 
autopsy table following fatal exsanguination. 

Case Report. A 58-year-old white farmer, previously in good health, 
vomited copiously at noon on the day following a 300-mile motor trip, and 
that evening, after severe upper abdominal pain had appeared, profuse 
emesis recurred. Blood was not visible in the vomitus, and a large fluid 
stool was not inspected. Upon admission 2 days later to hospital, October 24, 
1935 (service of Dr. T. Grier Miller), he was very restless despite sedation, 
Ills hemoglobin being 49% and his red cell count. 2,900,000. The stools 
consisted of dark semifluid blood. No mass could be palpated through a 
well-relaxed abdominal wall. A surgical consultant concurred in the tenta- 
tive diagnosis of duodenal or jejunal ulcer, and a medical regimen was 
outlined. He received large transfusions of blood daily, but succumbed 
from the persistent hemorrhage on the 7th day of his illness. 

Autopsy (No. 35-1306, Dr. H. M. Dixon, 1 hr. after death) disclosed less 
senescent change than was to be expected, but marked ischemia of all organs. 
The lower half of the ileum and the colon were filled with approximately 
2 liters of reddish-black semifluid blood. On the antimesenteric border oi 
the ileum, 220 cm. above the ileocecal valve, its coarsely nodular surface 
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covered with intact peritoneum, was a 4 cm. spheroidal tumor that had 
undergone massive central liquefaction and evacuation through a narrow 
channel into the intestinal lumen. The cavity was pear-shaped, filled with 
partially clotted blood, and on first inspection was thought to be a Meckel s 
diverticulum with an annular neoplasm encircling its orifice. Its wall was 
lined by a smooth layer of necrotic d6bris, exhibiting the patent lumen of 
an eroded arteriole. The intestinal tract above this point was grossly 
normal and virtually empty. No metastases were found. 

Microscopic Examination. The tumor showed whorls of smooth muscle 
cells interspersed with scant connective tissue (confirmed with Van Gieson’s 
stain). The muscle cells exhibited the following cytologieal characteristics 
commonly considered as evidence of malignancy from the histopathologic 
standpoint: short cells with ovoid nuclei, marked variation in size and shape 
of the tumor cells, variable staining affinity of the nuclei, “giant cells” 
with multiple nuclei, and extremely thin-walled blood-vessels. No typical 
mitotic figures were demonstrable. Doth layers of the intestinal muscle 
were interrupted by the tumor, leaving little evidence as to which one was 
primarily the seat of the neoplasm. The lining of the cavity wall consisted 
of necrotic d6bris and inflammatory exudate harboring bacterial colonies, 
but entirely devoid of mucous membrane. The distal wall of the cavity 
also consisted of tumor tissue rather than the components of a Meckel’s 
diverticulum, while the peritoneal serosa was intact and free of exudate 
or adhesions. The tissue has been examined and the diagnosis of “malignant 
leiomyoma” substantiated by Dr. Joseph McFarland and Dr. ICrumbhaar, 

The incidence of leiomyoma in the alimentary tract is reflected in 
Table 1. Raiford 6 found 3 myomas among the 82 primary tumors 
of the small intestine in the Johns Hopkins Hospital records, while 
Rankin and Newell 7 reported II myomas among 35 benign small 
intestinal tumors from the Mayo Clinic. This leaves little doubt 
that myomas of the small intestine are far more frequent than the 
number of reported cases (109) would suggest. 

Tabi,e I.— Cases op Leiomyoma or the Alimentary Tract. 

Among 36,000 autopsies 
at Philadelphia Gen- 
eral and University 
. Hospitals (not pre- 

bne ' Recent reviews in the literature. viously reported). 

Esophagus 50® ( a H a t autopsy) 2 

Stomach 32P lg 

Small intestine 109 (this report)— S 

Large intestine 33*10 5 

* With 51 cases in small intestine. 


In a classification by Steiner 11 of small intestinal leiomyomas 
according to their relation to the lumen of the intestine, those pro- 
jecting into the lumen and predominantly submucosal were called 
inner myomas, while those extending into the peritoneal cavity 
vere described as “outer.” No asymptomatic inner myomas have 
been reported ; when located in the duodenum, partial obstruction 
or ulcer-like pain is_ common; when situated below the ligament of 
ireitz, intussusception is the usual result. They remain small and 
rarelj exceed 4 cm. in diameter. The. outer myomas grow much 
larger, often being compared in size to an infant’s head, and undergo 
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focal hemorrhagic necrosis; these areas tend to merge and rupture 
by permeation through the tumor tissue into the intestinal lumen. 
The pear-shaped conformation of the resultant cavity closely 
resembles the pregnant uterus, and the mechanism of the subsequent 
hemorrhage is somewhat comparable to that of postpartum inertia 
uteri. Such a shell of tumor tissue grossly mimics a diverticulum, 
and despite the absence of mucosal lining, at least one specimen 12 
strikingly similar to the one here reported has been recorded as a 
primary leiomyoma of a Meckel’s diverticulum. 

The rate of growth in these tumors appears to be remarkably slow, 
often stationary. In a number of patients, symptoms persisting for 
several decades have been alleviated by extirpation of a myoma 
measuring but a few millimeters in diameter. 

The degree of malignancy of a leiomyoma cannot be accurately 
determined upon histologic criteria. Doring 2 and McFarland 5 have 
pointed out that the only positive proof of malignancy in this tumor 
is the presence of metastases. As in our own case, many authors 
have classified their specimens as malignant upon cytologic grounds, 
but from the clinicians’ standpoint, it is noteworthy that only 9 
of the 109 tumors reviewed did metastasize. Recurrences -have 
made their appearance years after removal of the original lesion. 

Previous reports present meager clinical data for proper analysis. 
Most of the specimens were reported purely because of their patho- 
logic interest; some were not adequately confirmed histologically; 
some were presented soon after surgical extirpation without perti- 
nent clinical details; and finally, the nomenclature of this tumor has 
often changed during the 80 years since the first acceptable report. 

I have rejected the reports of certain specimens which consisted 
preponderantly of fibrous tissue with admixture of muscle cells. . I 
have taken certain license in assuming the location or outcome in 
some instances when the report implied but did not specifically 
state such details. The following remarks are intended to supple- 
ment the data presented in Chart I. 

Inner leiomyomas have not been reported as incidental autopsy 
discoveries in the absence of antecedent symptoms, but the assump- 
tion that few remain asymptomatic is probably fallacious. Whether 
sessile or pedunculated, they are most frequently likened in size 
to various nuts or eggs. They are three times as common in the 
jejunum and ileum as in the duodenum, which accounts for the 
preponderance of intussusception. No metastases or recurrences 
have been reported in this group, and only 3 deaths have been cited 
in the past 25 years. 

Ordinary gastro-intestinal Roentgen study may display a defect 
due to a duodenal myoma, but below the ligament of Treitz it has 
not been useful in the diagnosis of these tumors. At this hospital, 
Abbott 1 has conclusively demonstrated a tumor of the jejunum by 
intestinal intubation, introducing the barium mixture proximal to an 



Fig. 1. — Photograph of the opened tumor and serosal surface of the intestine; 
note the coaisely nodular wall, and the hair inserted in the eroded arteriole. Most of 
the tumor tissue forms an annular mass around the orifice of the pseudodiverticulum. 



Fig. 2.— Photomicrograph of tumor tissue (hematoxylin-eosin, X 2S0) 
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inflated balloon situated beyond the lesion. Such a technique 
would be well worth attempting in other suspected (but not bleeding) 
cases of intestinal myoma. 



CiunT I. — Symptomatology of smalt intestinal leiomyomata 
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Acute intestinal obstruction 13 from intussusception or invagina- 
tion occurred in 62% of the myomas located in the free-lying jejunum 
and ileum, but this does not occur in the duodenum which is retro- 
peritoneal and fixed. The average age of these patients is conspicu- 
ously low in comparison with the other groups. Most of the tumors 
were less than 4 cm. in diameter, while the largest measured 12 cm. 
The only death in this group since 1910 occurred from broncho- 
pneumonia a fortnight after resection . Recurrent acute or persistent 
partial obstruction 14 occurred in 7 patients over periods of months 
or years. Their average age is high. 

All but one of the 7 cases of hemorrhage 16 experienced rather 
sudden weakness followed by the passage of copious tarry stools. 
Similar attacks recurred in 4 cases, and 6 were eventually cured by- 
surgery. The seventh patient was hospitalized in a moribund con- 
dition from the exsanguination and soon succumbed. The tumor 
in these cases was usually less than 2 cm. in diameter and super- 
ficially- ulcerated. 

Newell and Rankin have emphasized the ulcer-like pain 15 which 
is produced by small submucosal myomas in the duodenum or 
jejunum. Only 1 of their 4 tumors exceeded 4 mm. in diameter. 

The single instance of icterus 17 was cured by' removal of a walnut- 
sized polypoid myoma lying just above the ampulla of Vater. 

Outer leiomyomas are almost twice as frequent as the inner type. 
They tend to become much larger with increasingly conspicuous 
hemorrhagic cystic necrosis, and are often compared in size to a 
child’s head. Spontaneous hemorrhage is the most common symp- 
tom and tends to persist or recur. Roentgenologic assistance in the 
diagnosis it not to be anticipated by conventional methods, since 
the barium meal is not impeded and the intestinal lumen is not dis- 
torted in any' characteristic fashion. 

The mechanism of hemorrhage 22 from outer leionrvomas is schema- 
tically- presented in Chart II. Bleeding is rather rare in myomas 
of the duodenum, but appears in a preponderant number of those 
located in the jejunum and ileum. • Only' 6 of the 22 patients in this 
group were saved b.v surgical intervention. Five died of hemor- 
rhage, 3 of pulmonary embolism (1 postoperative), and 2 of post- 
operative peritonitis. 

Approximately' 20% of the outer myomas were unexpectedly 
discovered at autopsy or laparotomy (asymptomatic 20 ), in decided 
contrast to the inner leiomyrnmas. "The 3 encountered at laparotomy 
for other reasons were successfully resected. 

Thirteen patients had noted an abdominal mass 18 before they 
sought medical attention, although chronic digestive symptoms 
had been disregarded by most of them. Several of the tumors were 
“the size of a man’s head,” and central hemorrhagic necrosis was 

commonly' mentioned in the descriptions. _ 

Torsion or volvulus accounted for the cases of acute intestinal 
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obstruction/ 9 while less clear-cut mechanical distortion presumably 
explains the more prolonged obstructive symptoms.- 1 

The few cases tabulated under "indigestion” 23 include only those 
not properly classified elsewhere, and does not sufficiently empha- 
size the digestive symptoms which are commonly cited, e. g., alter- 




THE GENESIS OF FATAL HEMORRHAGE FROM 
SUBSEROSAL "OUTER” LEIOMYOMATA 


ASYMPTOMATIC 

FIRM. NODULAR, GREY-RED CUT SURFACE. SLOW-GROWING, EGG-SHAPED, 
USUALLY ANTIMESENTERIC & PERPENDICULAR TO THE INTESTINE AXIS 
MINOR SUBMUCOSAL ELEVATION WITHOUT ULCERATION 
VERY RARE METASTA5ES DESPITE MALIGNANT CYTOLOGY. 

NO X-RAY DEFORMITY UNLESS TUMOR IS RETROPERITONEAL (DUODENAL). 


INTERSTITIAL HEMORRHAGES 

COMMONLY PRESENT EXCEPT IN SMALLEST SIZED MYOMATA 




CONFLUENCE OF HEMORRHAGIC NECROTIC AREAS 

MASSIVE CENTRAL LIQUIFACTION NECR05IS LARGELY DUE TO 
PRESSURE ISCHEMIA SECONDARY TO HEMORRHAGE 
EROSION OF ARTERIES 8. VEINS 


EVACUATION INTO THE INTESTINE 

PERMEATION THROUGH MYOMA ALONG LINES OF CLEAVAGE BE- 
TWEEN WHORLS OF CELLS FORMING A NARROW FISTULA EMERG- 
ING AS A SMALL SLIT OR FISSURE PEAR-SHAPED CAVITY 
INTRAPERITONEAL EVACUATION OCCURS ONLY AFTER TRAUMA 

PERSISTENT BLEEDING 

FIRM CAVITY WALLS & FREE DRAINAGE HINDER CESSATION OF 
ARTERIAL HEMORRHAGE BY NORMAL CLOTTING MECHANISM 
STOOL' DARK RED-BLACK LIQUID S. CLOTTED BLOOD. 


DEATH OR SURGICAL CURE 


Chart II 


nating diarrhea and constipation, abdominal discomfort or pain, 
a feeling of distention, gaseous eructation, and loss of appetite. In 
this group is included the first surgical cure of this condition (Babes 
and Nairn, 1S97). 

In 3 instances where the tumor reached quite large proportions. 
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rupture 24 of the necrotic areas into the peritoneal cavity occurred. 
One physician had the misfortune to have this occur during palpa- 
tion of the cystic mass. This tumor was extirpated, recurred 5 
years later, and was again successfully removed. 

Summary. Myomas of the small intestine in general produce 
symptoms during middle age or later. Inner myomas tend to pro- 
duce intestinal obstruction by intussusception, hemorrhage by 
superficial ulceration, or ulcer-like pain perhaps through traction 
stimulation of the mucosa. Outer myomas are particularly prone 
to dangerous hemorrhage, are frequently found unexpectedly at 
laparotomy or autopsy, may reach such size as to attract the 
patient’s attention, and may by mechanical stress produce intestinal 
obstruction, more commonly partial than complete. As a rule, 
conventional Roentgen studies have not given material assistance 
in the diagnosis of this tumor, but the method of intestinal intuba- 
tion together with radiologic examination (Abbott 1 ) may prove 
helpful. 

An instance of probably preventable death due to persistent 
hemorrhage from a small outer myoma of the ileum is reported, 
stressing the justification of exploratory laparotomy in patients 
whose persistent enterorrhagia does not seem explicable upon the 
basis of bleeding ulcer. 

A schematic analysis of the symptomatology of this tumor is 
presented, based upon 109 recorded cases. 

Conclusions. 1. Inner (submucosal) leiomyomas of the small 
intestine tend to remain small and commonly produce symptoms 
which lead to surgical intervention and a high percentage of cures. 
No inetastases have been reported . 

2. Outer (subserosal) leiomyomas grow much larger, frequently 
attracting the patient’s attention through their size. Metastases or 
recurrence occurred in 16% of this group. Progressive central 
liquefaction necrosis in the tumor, with evacuation into the intes- 
tinal tract, produces a pseudodiverticulum from which, unless 
operation is performed, severe enterorrhagia is apt to continue until 
death. 
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The process of adaptation to a iotv barometric pressure has been 
a subject of interest to physiologists for a good century. In spite 
of numerous observations, however, we have not yet a precise 
knowledge of the basic mechanism which would explain the pro- 
found difference which exists between the newcomer and the native 
of the altitude. It seems to us that two main factors are responsible 
for the failure to disclose the fundamental aspect of the problem. 
First, is the constantly repeated attempt to interpret the changes 
which occur in men and animals during the first few days or weeks 
of residence at high altitude in terms of final adaptative processes; 
and, second, the relatively few investigations concerning the physio- 
logic characteristics of men and animals who are born and raised in 
high places. It is unquestionable that only a thorough study of the 
latter null result in showing the mechanism or mechanisms, which are 
responsible for leading unrestricted physical and mental activities 
in a condition of constant anoxemia. 

Tlie important work of Whipple and his associates on muscle 
hemoglobin, to which we will make a detailed reference in the dis- 
cussion of our findings, justifies assignment to this substance of an 
important role in muscle economy and work. The determination of 
this hemoglobin in animals (dogs) born and raised in high regions 
of the Peruvian Andes, and its possible significance from the point 
of view of adaptation to the altitude, has been the subject of the 
present investigation. 

Material and Methods. For comparative purposes we selected 7 
healthy adult dogs (Nos. I to 7) born and raised in Lima (sea level). These 
dogs were placed on a uniform diet (meat, potatoes and rice) for 8 weeks 
previous to the determination of muscle hemoglobin. A moderate degree 
of physical acti vity was allowed. 

At high altitude we selected 7 other healthy adult dogs: 4 of these 
(Nos. 8 to 11) were bom and raised in Morococha (at 14,890 feet with an 
average barometric pressure of 415 mm. Hg); and the last 3 (Nos. 12 to 14) 
were born and raised in Oroya (at 12,300 feet with an average barometric 
pressure of 485 mm. Hg). The dogs studied in Morococha were also placed 
on the same uniform diet for 8 weeks before the determination; those studied 
in Oroya were not subject to this previous observation. . 

The method followed was that of simultaneous bleeding and perfusion 
(Whipple 5 ) : the dog was placed under ether anesthesia, and by careful ms- 
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section of the neck one of the carotid arteries, and the external jugular vein 
on the opposite side, were exposed. Adequate can nuke were inserted in 
these vessels and warm, freshly prepared Locke’s solution, from a grad- 
uated bottle was allowed to enter by gravity into the vein Simultaneous 
bleeding was started from the artery and the blood received in a graduated 
cylinder. In everj' case the inflow and outflow were regulated so that the 
difference between the two would not exceed 50 to 100 cc., thus avoiding 
edema of the tissues. When the respirations and heart contractions began 
to show evident weakening and irregularities a subcutaneous injection of 
0.5 cc. adrenalin chloride was administered, in an effort to prolong the life 
of the dog as long as possible. The simultaneous perfusion 'and bleeding 
were carried on until the death of the dog; immediately after this the abdo- 
men was opened and the vena cava cut. At the same time a moderate 
amount of Locke’s solution was allowed to enter through the carotid artery 
and the perfusion continued for a short time, while the legs and trunk were 
massaged to expel the last traces of circulating blood. After this procedure 
the intestines, mesentery and lungs appeared macroscopically, in all cases, 
as being completely free of blood. In all determinations a hematocrit 
reading in the circulating arterial blood (using Wintrobe’s hematocrit tube) 
was taken before the operation and just before death. In the dogs studied 
in Lima (sea level) the hematocrit figure before the operation averaged 
47.4 % red cells ; afterwards 1.1 % (variations between 0.5 and 1.6%). These 
figures indicate a thorough elimination of practically all the circulating 
blood. 

At high altitude, perfusion and bleeding were considerably more difficult 
on account of the higher initial hematocrit (which averaged 59.2 % red cells 
in the 7 dogs) and consequently increased viscosity of the blood. Consid- 
erable more fluid was used in the perfusion, and in a few instances we failed 
to carry on the determination on account of clotting of the blood in the 
cannula;. In the 7 dogs which were finally studied the average hematocrit 
figure, after bleeding before death, was 2.4 % red cells; but in 4 this figure 
was less than 2% (Fig. 1). It must be mentioned that this figure cannot 
be considered as an ultimate indication of the thoroughness of the removal 
of circulating blood, because in all experiments the perfusion and bleeding 
were carried on for some time after death. 

A red cell count and hemoglobin determinations were also made in the 
sample of blood taken before perfusion was started. For the hemoglobin 
determination a Hellige hemometer, previously calibrated, was used. 

A careful dissection of the muscles was performed immediately after 
the above procedures. For this purpose four different groups were selected : 
the adductors of the legs; the pectorals of the chest; the diaphragm and 
finally the heart. All the fat and fascia were removed as carefully as pos- 
sible; the muscle was finely divided and cut, and portions of 10 gm. were 
very carefully weighed, using a sensitive scale. In all cases duplicate samples 
were obtained. The hemoglobin of the muscles was then extracted using 
^0.4 % ammonium hydroxide solution, and this extraction carried out for 
~4 hours m the ice box. Then the extracts were filtered and changed to an 
acid hematin solution by the addition of concentrated HC1. For compara- 
tive purposes we used a similar solution of human blood, in which the heme- 
s' 0 ™ 11 . .content had been carefully determined, using the Van Slyke and 
nlcAeiP manometnc method. The final comparison was made in a Duboscq 
colorimeter and the final figure represented the average of the figures ob- 
tained m the two samples. 

Results. See I able 1 for changes in the peripheral blood. In the 
dogs observed at high altitude there is a considerable higher level 
of c in ulating red cells and hemoglobin, and also a greater proportion 
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of rod cells to plasma. Thus we find an average increase of 1.85 
millions red cells per c.mm. in this group of animals as compared 
with the ones studied at sea level, and there is also a correspondent 
increase of 6.3 gin. of lib. per 100 cc. of blood and 11.8% red cells 



Fig. I. — Dog 10, high altitude. Hematocrit determination (Wintrobe) in the 
circulating blood; 1, before simultaneous perfusion and bleeding was started and, 
2, just before the death of the dog. 


Table 1. — Blood Values in the Observed Dogs. 

( Determinations made in the circulating blood.) 

Sea Level. Altitude. 


Dog 

No. 

Wt. 

(kilo). 

Red cells 
(mill. per. 
mm. 3 ). 

Hemo- 
globin 
(gm. per 
100 cc.). 

Hemat- 
ocrit 
% (red 
cells). 

Dog. 

No. 

Wt. 

(kilo). 

Red cells 
(mill, per 
mm. 3 ). 

Hemo- 
globin 
(gm. per 
100 cc.). 

Hemat- 
ocrit 
% (red 
cells). 

1 

6.20 




8 

14.4 

7 90 

19.4 

57.9 

2 

6.50 

8.04 

17 .2 

5S 8 

9 

10.0 

6.84 

18.2 

53.3 

3 

11.0 




10 

9 0 

8 50 

23.2 

66.9 

4 

12.0 

6.04 

14.5 

45 6 

11 

7 4 

7.84 

20.4 

62.3 

5 

14.0 

5.64 

12.4 

40.2 

12 

18.5 

9 46 

23.4 

67.6 

6 

10.0 

6.00 

14.6 

51 6 

13 

9.5 

6.57 

18.4 

45.7 

7 

15.2 

4.79 

12.6 

41.5 ' 

14 

10.2 

8.55 

21.4 

61.0 



Averages. 




Averages. 



10.7 

6.10 

14.3 

47.4 


11.3 

7.95 

20.6 

59.2 


(hematocrit). These findings in the circulating blood correspond 
to the well known polycythemia of altitude and its significance does 
not require further discussion in this paper. 

The results obtained in the muscle hemoglobin determinations 
are summarized in Table 2, and in a graphic form in Fig. 2. Both at 
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sea level and at high altitude the diaphragm and leg muscles con- 
tain more hemoglobin than the chest and heart muscles, in the order 
given, and these results agree with the observations made by 
Whipple 9 a few years ago. At high altitude there is a well marked 
and decided increase in the hemoglobin content of the muscles. This 
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Fig. 2.— Determinations of myoliemoglobin, expressed in mg. per 100 gm. of 
muscle, made in 7 dogs at sea level and in another 7 born and raised at high altitude. 
(Leg muscles: adductors; chest muscles: pectorals.) The dots correspond to the 
findings in each dog; the transverse lines represent the average value of all the 
determinations. 
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Table 2.— Milligrams of Myohemoglobin per 100 Gm. of Muscle. 


1 Determinations made in ?4 dogs.) 


Sea Level. 

Dia- 
phragm. Leg. Chest. Heart. 


Dog. 

Wt. 


r- 



No. 

(kilo). 

Mg. Hb. per 100 gm. muscle. 

1 

0.2 

321 

294 

296 

200 

2 

6 5 

483 

320 

322 

220 

3 

11.0 

520 

453 

394 

296 

4 

12 0 

340 

273 

224 

204 

5 

14 0 

301 

232 

252 

174 

0 

10 0 

552 

643 

372 

277 

7 

15.2 

547 

337 

299 

285 



Averages. 




10.7 

43S 

365 

30S 

237 


Altitude. 

Dia- 


Dog 

No. 

Wt. 

(kilo). 

phragm. 

I -eg. 

Chest. 

Heart. 

Mg. Hb. per 100 gm. muscle. 

S 

14.4 

696 

532 

499 

285 

9 

10 0 

560 

451 

463 

256 

10 

9.0 

549 

557 

302 

194 

11 

7 4 

764 

688 

551 

415 

12 

18.5 

837 

712 

604 

377 

13 

9.5 

966 

679 

723 

399 

14 

10 2 

771 

632 

525 

395 


11.3 

Averages. 
735 607 

524 

331 


ls more accentuated in the diaphragm, leg and chest which exhibit 
an increase of Wi to 7(1% of this substance, as compared with the 
same group of muscles at sea level. The heart has about 40% more 
hemoglobin at high altitude. It is significant to find that in all the 
dogs studied in Oroya and Morococha the content of hemoglobin in 
each muscle is higher than the correspondent average figure found 
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at sea level. It is also interesting to notice that the diaphragm, 
which is a muscle subjected to an intense work at high altitude on 
account of the more frequent and deeper respirations, contains 
comparatively more hemoglobin than the other muscles: thus in 
Lima the diaphragm contains 73, 130 and 201 more mg. of Hb. per 
100 gm. than the leg, chest and heart respectively, while at high 
. altitude it contains 128, 211 and 404 more mg. 

Comparing the increase of hemoglobin in the blood and in the 
striated muscle, we find that the latter is more marked: the hemo- 
globin shows a gain of about 44% in the blood of the dogs living 
under the influence of a low barometric pressure, while the striated 
muscles of these animals have 66 to 70% more of this substance as 
compared with those living at sea level. 

Discussion. Although numerous observations have been made 
at high altitude on circulating hemoglobin, we are not aware of any 
previous work on the hemoglobin content of the muscles. Inves- 
tigators have always been attracted to the problems of oxygen 
acquisition at lung level and its blood transport, disregarding what 
it appears to be the most important and fundamental aspect of 
adaptation: the adequate supply of oxygen, which is carried at a 
low tension, to the tissues. 

The work of Whipple and his associates 8, 6> 9,10 has shown that the 
hemoglobin contained in the muscles is a stable substance, not 
subject to wide variations even in conditions of anemia and deficient 
diet intake, in contrast with the labile character of the circulating 
hemoglobin. They have also demonstrated that the amount of 
mvohemoglobin depends in large extent on the degree of muscular 
exercise and activity. This fact suggests at once that this substance 
plays an important role in muscle economy and work, being perhaps 
concerned with a rapid gaseous interchange. The observations 
carried out in dogs were confirmed in studies made in human autopsy 
material; Woodruff and Whipple 11 concluded that in man, as in 
the dog, the concentration of hemoglobin within the muscle fibers is 
determined more by the degree of muscular activity than by the 
level of blood hemoglobin. 

The above findings give a special interest to the investigation of 
the amount of hemoglobin contained in tire muscle fibers of animals 
fully adapted to a condition of chronic anoxemia in the altitude. 
Do they also show an increase of this substance and in this way the 
acquisition of 0 2 by the tissues is greatly facilitated in spite of the 
low tension at which this gas is held in the circulating blood? Our 
findings seem to warrant an affirmative answer, and several con- 
siderations indicate that it is highly probable that the fundamental 
mechanism of adaptation lies at tissue level. Hurtado,’ in 1932, 
observed that although a large percentage of natives living in the 
Peruvian Andes exhibit supernormal circulating hemoglobin, there 
was a wide variation in this substance, and the degree of adaptation 
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had no relationship to its concentration. Guzman Barron, Dill, 
Edwards and Hurtado 3 have recently demonstrated that the occur- 
rence of Soroche (mountain sickness) does not have any relation- 
ship to the degree of anoxemia in the arterial blood, the Oo and CO2 
tension in the alveolar air, or to the amount of hemoglobin in the 
blood ; and they concluded that it is probable that the tissue system 
of transporting O2, of which the myoliemoglobin is an important 
part, plays an important role in the mechanism of this syndrome. 
Dill, Edwards and Christensen 2 in the Chilean Andes failed to find 
any relationship between the degree of adaptation and the level of 
oxygen saturation in the arterial blood or the oxygen tension in the 
alveolar air. 

The observations of Campbell 1 have special significance in this 
connection; this investigator found an elevated 0 2 tension in the 
tissues of animals (rabbits) which showed a good adaptation to a 
low barometric pressure, in contrast with a low tension in those 
(cats, monkeys) which were poorly adapted to the abnormal environ- 
mental condition. 

Clinically, there is a 'similarity between the symptoms found in 
Soroche and those of acute alcoholism, and Palthe 7 demonstrated 
that the latter condition is essentially due to a state of tissue (histo- 
toxic) anoxemia. 

The observations just mentioned emphasize the importance of 
considering adaptation in terms of mechanisms which operate at 
tissue level. Among these mechanisms it is likely that an increase 
of hemoglobin within the muscle fibers plays an important r&le and 
is perhaps one of the most fundamental adaptative processes in 
organism which are born and raised at high altitude, and which 
represents adaptation in its true significance. 

Summary. Determinations of muscle hemoglobin by Whipple’s 
method have been made in dogs born and raised at high altitude, 
and its results compared with similar observations made at sea level. 

An increase of the hemoglobin content of the muscles has been 
found in the group of dogs at high altitude. It is suggested that this 
represents an important mechanism of adaptation to a condition of 
chronic anoxemia. 

'The senior author (A. H.) wishes to express his appreciation to Dr. G. H. Whipple 
for the kind personal demonstration of his method and the experience gained while 
working in his Department at the University of Rochester Medical School (1933). 
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The Treatment of Diabetes Mellitus. By Elliott P. Joslin, M.D. 
(Harvard), M.A. (Yale), Medical Director, George F. Baker Clinic, 
New England Deaconess Hospital; Clinical Professor of Medicine, 
Harvard Medical School; Consulting Physician, Boston City Hospital. 
With the Cooperation of Howard F. Root, M.D., Physician, New Eng- 
land Deaconess Hospital; Instructor in Medicine, Harvard Medical 
School, Priscilla White, M.D., Physician, New England Deaconess 
Hospital; Instructor in Pediatrics, Tufts College Medical School, and 
Alexander Marble, M.D., Physician, New England Deaconess Hos- 
pital; Assistant in Medicine, Harvard Medical School. Pp. 707; 22 
illustrations and 142 tables. Sixth Edition, thoroughly revised. Phila- 
delphia : Lea & Febiger, 1937. Price, $7.00. 

Made necessary by the discovery of protamine insulin, the new sixth 
edition gives information on this valuable new method of treatment that is 
based on experience in over 1200 cases. The author’s experience extending 
over 39 years and with over 15,000 cases, and his consummate skill in pre- 
senting his material in an impressive and interesting way, continue to make 
this book not only the standard work on Diabetes but also one of the out- 
standing, medical texts in the English language. R. K. 


The Normal Encephalogram. By Leo M. Davidoff, M.D., Assistant 
Professor of Neurology in the College of Physicians and Surgeons, Colum- 
bia University; Attending Neurological Surgeon to the Neurological 
Institute of New York, New York City, and Cornelius G. Dyke, M.D., 
Assistant Professor of Radiology in the College of Phj r sicians and Sur- 
geons, Columbia University; Assistant Director in the Department of 
Radiology of the Neurological Institute of New York, New York City. 
Pp. 224; 149 illustrations. Philadelphia: Lea & Febiger, 1937. Price, 
$5.50. 

This monograph gathers together very well our knowledge of encephalog- 
raphy and encephalograms. The discussion of the technique of performing 
an encephalogram, the reactions that maj r follow the procedure and the 
means of counteracting them are fully detailed. The indications for and 
against the introduction of air by the lumbar route are considered. The 
shadows seen on the Roentgen ray film from air in the ventricles, the basilar 
eisternae and the finer ramifications of the subarachnoid spaces are described 
and carefully correlated by good anatomical illustrations. Particularly 
important is the identification of air shadows seen in the basilar citer me and 
the cortical sulci. 

The Reviewer can find but one fault with this excellent monograph. A 
part of an encephalogram is illustrated and the details are described as 
normal. This is done thoroughly and no area is omitted. But there is no 
whole eucephalograpliic outline, antero-posterior, postero-auterior, and 
right and left lateral which is given as a normal. Nothing is said of normal 
variations from an accepted standard, for no accepted standard of normality 
throughout the whole ventricular, cisternal and subarachnoid space is set 
up. Although this monograph is based upon'a study of 4000 cases, presum- 
ably all of them had some intracranial abnormality, otherwise an encephalo- 



pollock: family care of mental diseases 


715 


cram would not have been done. While, therefore, normal details of all 
brain areas could be found in this series, a group of encephalograms normal 
in every way could not be presented. But it is exactly this that the medical 
profession needs. Encephalograms are being introduced as evidence in 
medico-legal cases. Physicians are being called upon to state whether 
certain encephalographic changes can be relied upon to indicate brain 
injury which might produce definite symptoms. 

This monograph is important for it sets up normals in encephalographic 
shadow detail in local areas, whereby abnormalities presumably pathologic 
may be identified. But only too often apparent changes in- an encephalo- 
gram are diffuse and widespread involving the entire ventricular system, 
the whole subarachnoid space and basilar cistern®. Are such slight differ- 
ences in the air shadows due to lesions or to “normal abnormalities”? 

However, failure to describe an' encephalogram normal in every detail is 
hardly a valid criticism of this excellent monograph. The information the 
Reviewer demands will not be forthcoming until some enterprising soul 
carries out 500 encephalograms on patients with no clinical evidence of an 
intracranial lesion. Then and then only shall we have knowledge of a 
completely normal encephalogram and the normal variations which can 
occur without specific cause. And what a blessing such information will be 
to an honest witness in attempting to evaluate the medico-legal worth of 
many encephalograms. 

The publishers of this monograph are to be congratulated on the excel- 
lence of the reproduction of the Roentgen ray films and on the nearly com- 
plete lack of typographical errors. An excellent bibliography is appended. 

This monograph can be recommended unqualifiedly as a basis for the 
interpretation of encephalograms. Every radiologist, neurologist and neuro- 
surgeon who has to read them should study it carefully. F. G. 


Heart Failure. By Arthur M. Fishberg, M.D., Associate in Medicine, 
Mount Sinai Hospital, New York City. Pp. 788; 25 illustrations. 
Philadelphia: Lea & Febiger, 1937. Price, S8.50. 

The author states that his aim is to portray the advances in knowledge 
of the nature and treatment of circulatory failure, for the practising physi- 
cian, in a fashion that will aid him in his daily work. The discussion is 
comprehensive and includes practically all aspects of circulatory failure, 
whether it originates in the heart or in the periphery. The literature has 
been carefully studied and utilized. The author has an excellent critical 
sense as well as an extensive knowledge of his subject and is able to dis- 
tinguish between sound and unsound work. The book is unreservedly 
recommended to physicians who wish to bring their knowledge of the sub- 
ject of circulatory failure up to date. C. W. 


Family Care of Mental Patients. A Review of Systems of Family Care 
in America and Europe. Edited by Horatio M. Pollock, Ph.D., New 
State Department of Mental Hygiene; with 5 Contributors. Pp. 
24, ;2 2 illustrations. Utica, N. Y.: State Hospital Press, 1936. Price, 

VwtOU. 

t , collaborated study of the systems employed in Europe and the 
l mted Mates tells of a neglected phase of psychiatry. Most of those 
suited to this care are mental patients, although some epileptics and feeble- 
minded can be farmed out; however, none may show violence, sex tendencies 
nor the urge to escape. The movement began at Gheel, Belgium in the 
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sixth century, where at present about half the town-families are hosts to 
some 3000 patients. The advantages to these colonists are home comfort, 
normal associations, greater freedom and work suited to their condition, 
some being self-supporting; to the foster families comes greater economic 
security; and since fewer institution buildings, with their expensive main- 
tenance are required, the burden upon the taxpayer is lessened. In America, 
Massachusetts was pioneer in family care, with New York recently availing 
herself of its advantages. It is hoped that this country may see more and 
more mental patients cared for in homes. N. Y. 


The Cure of High Blood Pressure by Respiratory Exercises. By 
Lothar Gottlieb Tirala, M.D., Ph.D., Professor of Medicine, Uni- 
versity of Munich. Authorized Translation, by Freda Douglas and 
Albrecht Douglas, M.D., Ph.D. Pp. 71 ; 11 illustrations and 2 colored 
plates. New York: B. Westermann Company, Inc., n.d. Price, $1.25. 
The author believes that in hypertension there is a state of chronic suffo- 
cation, the result of a decreased sensitivity of the respiratory center and 
consequent underventilation. The retained CO> as well as derivatives of 
ingested meat cause a stimulation of the vasoconstrictor center, bringing 
about hypertension. His treatment therefore stresses deep breathing 
exercises and a vegetable diet. Neither the argument nor the few illustra- 
tive case reports (less than a dozen) are convincing. The translation is as 
poor as the book. « R. K. 


The Biology of Human Conflict. An Anatomy of Behavior, Individual 
and Social. By Trigant Burrow, M.D., Ph.D., Scientific Director, 
The Lifwynn Foundation, New York City. Pp. 435. New York: The 
Macmillan Company, 1937. Price, $3.50. - 

On Lake Chateaugay is Camp Lifwynn, where in a “normal asjdum,” 
a variant psychoanalyst and others work out their chosen problems. With 
a flair for doing unusual things, their leader, a “phyloanalyst,” has estab- 
lished a laboratory for group-anatysis, co-workers being lay and professional, 
normal and neurotic, male and female. Were it not for an informative 
glossary, this investigator would confound one with his Winchell-like urge 
for coining words. 

Phyloanalysis (literally, not race-analysis but group-analysis) is concerned 
with the dissection of group-behavior disorders; a neurosis is regarded as an 
internal tensional affection enveloping mankind, and its correction calls for 
a “basic physiological reorientation of the total organism in relation to the 
total environment.” 

Psychoanalysis tends toward mysticism and its votaries are too dogmatic. 
But perhaps this writer is ahead of his time, a calamity that has overtaken 
others— Socrates, Brimo, Columbus, Bacon, Galileo. Further findings of 
this movement may be sponsored by the Foundation. N. Y. 


Physiclan, Pastor and Patient. Problems in Pastoral Medicine. By 
George W. Jacoby, Past President of the American Neurological Asso- 
ciation and the New York Neurological Society. Pp. 390 ; 20 illustrations. 
New York: Paul B. Hoeber, Inc., 1936. Price, $3.50. 

' In New of the lessening opportunities of the physician for a close personal 
relationship to his patients, the author points out that the physician can 
find in the clergyman a valuable ally in the handling of many medical ancl 
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social problems. He cites many ways in which religion m the past and 
present has directly influenced the health problems of mankind. He is 
interested in the religions of today insofar as they affect puplic health and 
physical well-being. “Faith and doctrine do not enter into discussion 
except when they bring physician and clergyman into harmony or conflict. 
The author deals with numerous practical problems, such as contraception 
and abortion, suicide, the divorce problem, crime, sterilization, sex educa- 
tion, euthanasia, in a calm and fair manner, with statements of opinions 
on these subjects as held by the adherents of various faiths. The book will 
be found interesting and useful by physicians and clergy alike. 

/ rv. 1\ . 


Cancer and Diet. With Facts and Observations on Related Subjects. 
By Frederick L. Hoffman, LL.D., the Biochemical Research Founda- 
tion of the Franldin Institute, Philadelphia. Pp. 767; 187 tables and 
8 charts. Baltimore: The Williams & Wilkins Company, 1937. Price, 
S5.00. 

The material in this unique volume is considered under four separate 
headings: 1, Dietary Theories of Cancer; 2, The Modern Diet; 3, Cancer 
Metabolism; 4, Dietary Facts Concerning Cancer Patients. The discussion 
is exhaustive. While it is true that much of the material is worthless as 
scientific data, it helps one appreciate the long and tedious search that has 
gone before. 

The evidence presented throughout the book is more or less conflicting. 
Almost every question involves contradictions and divergencies of opinion. 
One cannot help being amazed, however, at the quantity of data gathered 
for this analysis. Such items as race, religion, smoking, water, and vitamin 
intake, and their relation to cancer are meticulously presented. 

We can think of nothing that might have added to the all-inclusive char- 
acter of this review. Yet, in spit of the excellence of the presentation, we 
could not convince ourselves that diet was a dominating factor in cancer. 

P. II. 


A Textbook of Medicine. By Charles Phillips Emerson, M.D., 
Research Professor of Medicine, Indiana University; Formerly Associate 
in Medicine and Medical Resident, Johns Hopkins University and Hos- 
pital, etc. Pp. 1296. Philadelphia: J. B. Lippincott Company, 1936. 
Price, S8.00. 

This new medical text has a number of interesting features. Chief of 
these is the author’s aim to present Internal Medicine “in terms of the 
clinical pictures of diseases, and to explain these by the findings of pathology, 
biochemistry, and the other preclinical sciences, rather than to emphasize 
the latter.” The author therefore portrays the syndrome which each 
disease presents, and, “lest they blur this, has added the contributions of the 
preclinical sciences (and more extensively than is the custom) in special 
paragraphs and footnotes.” Another feature is the numerous historical 
references and the short biographies of many of the pathfinders in medicine. 
Emphasis is also placed on the personal factor in disease, including heredity, 
environment and the patient's biological and emotional reactions. The 
book, which is very well written, is obviously the product of a wise and 
seasoned clinician. It is open to less than average of the v objections which 
so often apply to a textbook of medicine by a single author, who can obvi- 
ously not be an authority on all phases of internal medicine and who is 
bound to have a few peculiarities of opinion. Thus one might criticize the 
understatement of the value of Roentgen rays in pulmonary tuberculosis; 
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tlie overcautious, at times antagonistic, attitude toward allergy and the 
denial of the possibility of an allergic factor in' migraine (yet the book 
contains more and better information on allergy than do most one-volume 
textbooks of medicine) ; the failure to mention ergotamine tartrate in the 
treatment of the migranous paroxysm and prostigmine for myasthenia 
gravis. The typesetter slipped in an error by putting “severe” instead of 
"swine” before influenza in connection with Shope’s work. All of these 
are points which can easily be taken care of in future editions. The fact 
remains, that the book reached a high standard of excellence and should 
be welcomed by teachers and students alike. R. K. 


Epidemiologic. Grundbegriffe und Ergebnisse. By Prof. Dr. Med. 
Adolf Gottstein, Ministerial-Direktor i. R., Berlin. Pp. 285; 16 
figures. Wien: Franz Deuticke, 1937. Price, Paper, M. 15; Bound, 
M. 17.40. 

This book has been written by an experienced worker who looks back 
on a long and successful career as an epidemiologist. There is a thorough 
discussion of the causes, courses and sequels of individual epidemics. 
However, the most valuable ingredient of the book appears to be a critical 
analysis to which the fundamental principles of epidemiology are subjected. 

W. E. 


The International Medical Annual. Fifty-fifth Year, 1937. A Year- 
book of Treatment and Practitioner’s Index. Thirty-four Contributors. 
Editors: H. Letheby Tidy, M.A., M.D. (Oxon.), F.R.C.P., and A. 
Rendle Short, M.D., B.S., B.Sc., F.R.C.S. Pp. 605; 89 text illustra- 
tions and 68 plates (some in color). Baltimore: William Wood & Co., 
. 1937. Price, $6.00. 

As usual, this annual presents an authoritative and reliable survey of 
recent progress in medicine— the word being interpreted in a wide sense. 
While great skill has been shown in condensing the huge material into 
usable form, the editors have wisely left the contributors free to select 
without insisting on the impossible element of comprehensiveness. Without 
in any way, then, replacing textbooks or periodicals on the wide field 
covered, this annual should be of great use to the practicing phj-sician in 
keeping him up to date, and as a desk companion. E. K. 


The Technic of Local Anesthesia. By Arthur E. Hertzler, A.M., 
M.D., Ph.D., LL.D., F.A.C.S., Professor of Surgery in the University 
of Kansas; Surgeon to the Halstead Hospital, Halstead, Kansas, etc. 
Pp. 284; 142 illustrations. Sixth Edition. St. Louis: TheC. V. Mosby 
Company, 1937. Price, $5.00. 

The sixth edition of Hertzler’s book on local anesthesia has been changed 
very little from the fifth edition. Except for a few changes on spinal anes- 
thesia and a few notations concerning the newer anesthetic drugs, the new 
edition has little to add over the previous one. The technique of local 
anesthesia is considered from the point of view of infiltration and local 
field block rather than regional or nerve block, so that the reader hunts in 
vain for the technique of the more complicated block, such as that of the 
brachial plexus. Anesthesia is described under regional sections and the 
book is well illustrated to show how the author induces his local anesthesia. 
The continued issuing of new editions of this work is a testimonial to its 
popularity. 
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Contributions to the Microscopic Anatomt of the Pancreas by . Paul 
Langerhans [Berlin, 1869]. Reprint of the German Original mtti an 
-English Translation and an Introductory Essay by H. Morrison, M.D. 
Pp. 39; illustrated. Baltimore: The Johns Hopkins Press, 193/ 
Price, SI. 00. 

Again we are indebted to the Johns Hopkins Press for another interesting 
reprint of a medical classic. Morrison’s Introductory Essay, list of pub- 
lications, and three scarce photographs add to the value of this contribution 
to medical history. 


Micromethodik. Quantitative Bestimmung der Harn-, Blut- und Organ- 
hestandteile in kleinen Mengen fur klinische und experimentelle Zweeke. 
By Ludwig Pincussen. Pp. 193; 31 illustrations. Sixth Edition. 
Leipzig: Franz Deuticke, 1937, Price, M. 5. 

This manual describes procedures for the chemical analyses of the various 
components in the blood, urine, and other biological fluids such as may be 
presented to the biochemistry division of a hospital laboratory for analysis. 
For many of the analyses the author lias selected and outlined only one 
method. Although the book mentions the principles upon which given 
analytical procedures are based, nevertheless, it contains very little critical 
evaluation of the methods. The bibliography is wholly unsatisfactory and 
the references,, when given, are frequently incomplete. F. S. 


The Patient and the Weather. Vol. IV. Part 1. Organic Disease, 
Cardio-vascular-renal Disease. By William F. Petersen, M.D. 
With the assistance of Margaret E. Milliken, S.M. Including a 
chapter on Experimental Endocarditis by Alexander J. Nedzel, M.D., 
Associate Professor in the Department of Pathology, Bacteriology and 
Public Health; University of Illinois, College of Medicine, Chicago. Pp. 
663 (lithographed); 443 illustrations. Ann Arbor: Edwards Brothers, 
Inc., 1937. Pi^ce, 810.00. 

In the preceding volumes, were introductory chapters that analyzed 
pertinent topics. Here, everyday clinical episodes as observed in case 
reports are given immediate attention, with the primary interest, not in 
the end result, but in the fact, “that organic disease may take its origin 
from subminimal environmental stimuli.” In Chapter I, a hit of spoofing 
is indulged in at the expense of the author’s surgical and psychoanalytical 
friends. Chapter II, discusses March episodes. Chapters III, IV, V and VI, 
consider diseases of the heart, vessels and kidneys. Chapter VII, endocar- 
ditis, with Section A, discussing clinical cases; in Section B, are submitted 
various case histories from the service of colleagues, wherefrom, deductions 
were such that the attempt experimentally to produce lesions was decided 
upon. The final chapter by Professor Hedzel, assays the data obtained 
through experimental production of bacterial endocarditis in dogs. Here, 
following pressor episodes and bacterial injections, typical valvular endo- 
carditis was produced, more readily so during late winter and spring. With 
the artificial production of pressor episodes, an occasional typical endocar- 
chtis v as observed, without bacterial injections. Therefore, it is concluded 
that the thesis proposed by Petersen is experimentally demonstrable. 
1 hroughout the volume the research work is so intricate that it can only 
be appreciated by specialists. The bibliography is noteworthily extensive. 

N. Y. 
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Physicians and Medical Cake. By Esther Lucile Brown, Depart- 
ment of Statistics, Bussell Sage Foundation. Pp. 202. New York; 

Russell Sage Foundation, 1937. Price, 75c. 

The changes in the relation of medicine to society are taking place so 
rapidly and in so many ways that it is difficult for the members of the pro- 
fession to realize their extent and significance. Therefore this book should 
have particular interest to those who wish to understand the present status 
of medicine and its changing position as a unit of our complex social struc- 
ture. It indicates the modern trends and social forces affecting medical 
care and their influence on the profession. 

The book is based on the more important literature which has recently 
appeared related to medical education and medical care, and is a fair- 
minded, clear summary of these voluminous writings which should be wel- 
comed by the members of the profession who wish to know what is taking 
place in the American medical profession. It should also be of especial 
interest to those contemplating the study of medicine. 

The problems of medical education are first discussed, followed by an 
account of the national organizations which guide and control the profession 
from within. The latter half of the book discusses the number of physicians 
and the demand for their services, the distribution of physicians and their 
incomes, new forms of medical service and finally the fundamental problem 
of adequate fnedical care for all the people. It is pointed out that serious 
difficulties confront those who seek to devise means for extending medical 
care to the entire population while still preserving all that is best in medi- 
cine, and the author indicates what these difficulties are. During the past 
few decades the problem in this country has been the improvement of medi- 
cal education and the development of the basic sciences of medicine, while 
today the urgent problem “is that of devising ways and means whereby 
adequate care can be provided for the entire population and physicians 
compensated fairly for the sendee rendered.” As this is primarily an econo- 
mic problem involving both physicians and society in general, it is desirable 
for physicians to understand the demands of societj' upon medicine and for 
the laity to comprehend the needs, structure and functions of the medical 
profession. 

This book should serve a useful purpose in stimulating a mutual under- 
standing between the medical profession and the public, and the author 
is to be congratulated upon the presentation of a clear, concise and very 
interesting account of the present status of the medical profession in relation 
to the problem of the provision of medical care. G. R. 


Maternal Care. The Principles of Antepartum, Intrapartum, and Post- 
partum Care for the Practitioner of Obstetrics. Approved by The 
American Committee on Maternal Welfare, Inc. Prepared by Drs. 
W. C. Danforth, G. W. Kosmak, R. L. De Normandie and F. \- 
Adair. Dr. Fred. L. Adair, Editor. Pp. 93. Chicago; The Uni- 
versity of Chicago Press, 1937. Price, SI .00. 

The widespread campaign for the improvement of Maternal Care showed 
a need for the concise statement of the principles of antepartum, intrapar- 
tum and postpartum care. It is felt that this handbook will amply supply 
the needs of the average practitioner of obstetrics. The material is simply 
and directly presented with emphasis on the cardinal principles and insis- 
tence on the nearest approach to asepsis which is possible and a short and 
direct discussion of obstetric operations and complications. It is hoped 
that the book will have a wide distribution among general practitioners, 
hospital interns, and public health nurses. I ■ • 
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Infantile Paralysis and Cerebral Diplegia. Methods Lsed for the 
Restoration of Function. By Elizabeth Kenny. With a Foreword by 
Herbert J. Wilkinson, Professor of Anatomy and Dean of the Faculty 
of Medicine, University of Queensland. Pp. 125; 51 illustrations. Sid- 
ney, Australia: Angus & Robertson, Limited, 1937. Price, £ 1/1/“ 

This offering is of Sister Kenny’s 16 years scientific work with patients, 
always under the care of medical men, wherein improvement was brought 
about in abandoned paralytics, some of 20 or 30 years standing; and more 
rapid improvement in early subjects, in whom active or passive movements 
of the joints, were made sometimes from the beginning. Patients were 
treated individually and alone; the position assumed was that most. favor- 
able to concentration, after which the subject was taught to visualize the 
area where muscle movements were expected. Believing she has a missio,n 
this woman endowed with an exceptional personality, boundless optimism 
and great physical energy, has been able to get some surprisingly brilliant 
results. Criticism is of neglecting to employ other useful methods such as 
massage and immobilization, which latter is for the most part condemned. 

N. Y. 


Fischerisms. Being a sheaf of sundry and divers utterances culled 
from the lectures of Martin H. Fischer, Professor of Physiology in the 
University of Cincinnati. By Howard Fabing. Pp. 47 ; 1 illustration. 
A Second and Enlarged Edition by Ray Marr. Springfield, 111. : Charles 
C Thomas, 1937. Price, SI. 50. 

A private print for Dr. Martin Fischer’s students, this little anthology 
of aphorisms is, as stated on the cover, not for general circulation. Neverthe- 
less, these asides from lectures on physiology contain not a few nuggets 
that are worth preservation as well as serving Cincinnati graduates as a 
“reminder of pleasant days gone by.” The medical aphorism, as old as 
Hippocrates, has its appropriateness in these pithy, disjointed days, but also 
its limitations. As might be expected from a compilation of jottings from 
student note book margins, the levelswary greatly, nor are all the statements 
true or to be accepted — in some cases even the meaning is obscured by the 
syncopated form. However, many homely truths— piquantly expressed— 
may be found here applied to politics, philosophy and religion, as well as 
to all branches of medicine. E. K. 


A Textbook of Surgical Nursing. By Henry S. Brookes, Jr., M.D., 
Instructor in Clinical Surgery, Washington University School of Medicine; 
Surgeon to the Outpatients, Washington University Dispensary; Assist- 
ant Surgeon to Barnes Hospital. Pp. 636; 233 illustrations. St. Louis: 
The C. V. Mosby Company, 1937. Price, S3. 50. 

The author, in conjunction with several nursing supervisors at the Barnes 
Hospital, has compiled a book of nursing for surgical nurses which describes 
fairly closely the procedures as followed at that hospital. 

The book gives a short introduction describing inflammations and infec- 
taons, wounds, bandages, first aid, pre- and postoperative care and, very 
briefly, anesthesia. The section on the operating room is good. The instru- 
ment set-ups for various operations are given in detail and one of the 
especially interesting parts of the book are the illustrations with names of 
he instruments used in various operations. There are sections on regional 
surgen and finally a chapter on postoperative complications and one de- 
scribing the various procedures such as catheterization, intravenous glucose, 
j c At ti ie end is appended a glossary of words used in surgery, which are 
defined in relatively simple terms. 

1 lie book is well illustrated throughout. Many of the illustrations have 
been borrowed from the works of other authors and some of them, as for 
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instance the illustration on page 113, have lost a great deal of their sharpness 
in reproduction so that it is very difficult to see what is described in the 
plate. 

If there is any criticism to be offered of the book it is that there is rela- 
tively little concerning the nursing care of surgical patients. Too much 
emphasis has been placed on the surgical procedures themselves so that 
the book is more suitable as an introduction to surgery for medical students 
than as a reference or textbook for nurses, whose education neither fits them 
nor whose duty makes it necessary for them to follow in intricate detail 
the technique of surgical operations. L. F. 


Public Medical Services. A Survey of Tax-supported Medical Care in 

the United States. By Michael M. Davis. Pp. 170. Chicago: The 

University of Chicago Press, 1937. Price S1.50. 

In the discussion of medical care in this country which is so active today, 
the term “state medicine” is frequently heard. It is sometimes called 
erroneously “socialized medicine,” and is seldom defined by those who 
advocate or condemn its adoption as a solution for the problems of medical 
care. Although everyone who speaks of state medicine has in mind medical 
care furnished by the government and therefore supported by taxation, 
few have stopped to say whether the term includes all medical care, curative 
as well as preventive, or whether it applies only to certain medical functions 
and to certain groups of people. Does state medicine mean that govern- 
ment shall actually control medical sendee, or only help to pay for the 
needed medical care which individuals cannot or will not pay for? 

Before anyone makes public utterances about the dangers and demoraliza- 
tion of state medicine or advocates it as a panacea, lie should know its 
present status in this country, how it has developed, what medical services 
are now tax-supported and what its future is likely to be, as judged by the 
evolutionary processes now going on which are extending the scope of state 
medicine. 

Michael Davis gives a clear and authoritative account of this subject. 
His book is an expansion and modification of the section on public medical 
sendees which he contributed to the report on health security, prepared 
for President Roosevelt's Committee on Economic Security in 1934. The 
first part of the book gives an account of the kinds and extent of medical 
service which are now supported by taxation in this country. The subject 
is described under such headings as: home medical care; hospitals for acute 
and chronic diseases; hospitals and clinics for mental disease and tubercu- 
losis; tax payments to non-governmental hospitals; general medical care 
for certain non-dependent groups for whom special responsibility is assumed 
bj 7 a government agency; medical care for diseases or conditions of public 
health interest. 

The second part of the book consists of Summary and Comments, empha- 
sis being laid on quality of service and coordination of service. Evidence is 
presented which shows that over a quarter of the medical care furnished 
to wage-earners and other people with small or no incomes, constituting 
85% of the population, is tax-supported at the present time. 

The author emphasizes the importance of maintaining personal under- 
standing and confidence between physician and patient as a fundamental 
element of effective medical service, and he points out that the medical 
profession must give intellectual effort to the dispassionate solution of the 
problems of professional sendee. The author also puts his finger on some 
problems of medicine requiring cooperation of service for their solution 
which should be given careful consideration by the profession. 

Michael Davis is one of the best informed and most experienced students 
of American Medicine, as a service and as a profession. Although outside 
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of the profession, he has been integrated with it as an administrator for so 
many years that he may now be said to be one of our most valuable medical 
statesmen. His study of Public Medical Services is a clear and useful 
contribution to the knowledge which is beginning to answer some of the 
controversial questions regarding the medical care of the American people. 

G# R# 


Autonomic Neuro-effector Systems. By Walter B. Cannon, George 
Iiigginson Professor of Physiology, Harvard University, and Arturo 
Rosenblueth, Assistant Professor of Physiology, Harvard University. 
Pp. 229; 42 illustrations. New York: The Macmillan Company, 1937. 
Price, $4.00. 

This monograph deals with “recently acquired evidence regarding the* 
chemical step which intervenes between the nerve impulse and the effector 
in the functioning of the autonomic nervous system — not only the processes 
in the junctional region but also those occurring in the effectors themselves” 
(quotation from the authors’ preface). It begins with a general considera- 
tion of the structure and functions of the autonomic nervous system, takes 
up some pertinent details of the finer innervation of smootli muscle, heart 
muscle, and glands, and proceeds to sketch the development of the current 
conception of transmission of nerve impulses by chemical agents liberated 
by the impulses— the so-called “cholinergic” and “adrenergic” conceptions; 
the first three chapters cover these points. Two chapters are then devoted 
to the parasympathomimetic substance (acetyl choline). The remaining 
nine chapters deal for the most part with the sympathomimetic substance 
(“sympathin’ ’) and with drug actions which bear upon it. The bibliography 
comprises 344 titles. 

For the physician or biologist who desires a compact summary of reasons 
for believing that nerve impulses may be chemically transmitted, and a 
glimpse of some of the current conceptions of the ways in which chemical 
agents act upon living tissues so as to modify their function, this book is 
recommended most highly. Like nearly all recent monographs on this 
subject, this one makes the case for humoral transmission as strong as 
possible and the story is an extremely attractive one. Unlike the others, 
this one devotes more attention to “sympathin” than to acetyl choline; 
this is eminently fitting because the authors have done much more experi- 
mentation with the former than with the latter. Unfortunately “sym- 
pathin,” being a substance of unknown composition (as the authors are 
careful to state), cannot be handled with the precision which has charac- 
terized the recent experiments made by Dale and his co-workers with acetyl 
choline; this precision furnishes the most potent argument in favor of 
humoral transmission, and one might expect the authors to include more 
of the cholinergic story for that reason, if for no other. Although the 
authors state (p. 123) that electrical phenomena in smooth muscle may be 
concomitants, not necessary links, in the excitatory chain, and that (p. 157) 
“sympathin” may be liberated in intimate relation to the reacting substance 
and this nerve stimulation may be effective after piperidinometh'ylbenzo- 
dioxane (“933 F”) though a physiologically similar agent (adrenalin) 
injected into the blood is ineffective, they do not mention the converse 
possibility, namely that the liberation of “sympathin” may be only an 
incident in the excitatory process and the substance which reaches the blood 
stream may have had nothing to do with the physiologic effects of sym- 
pathetic nerve stimulation. The subject of humoral transmission of nerve 
impulses has developed too rapidly to pennit impartial evaluation. Perhaps 
a few years hence the authors will revise or rewrite this monograph; com- 
parison of the second edition with the first will be extremelv interesting 
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Handbook of Orthopaedic Surgery. By Alfred Rives Shands, Jr., 
B.A., M.D., Associate Professor of Surgery in Charge of Orthopaedic 
Surgery, Duke University School of Medicine, and Chief of the Ortho- 
paedic Service, Duke Hospital, Durham, N. C., etc. In Collaboration 
with Richard Beverly Raney, B.A., M.D., Instructor in Orthopaedic 
Surgery, Duke University, School of Medicine. Pp. 593; 169 illustra- 
tions. St. Louis: The C. V. Mosby Company, 1937. Price, S5.00. 

Dr. Shands in his “Handbook of Orthopaedic Surgery” has presented 
the subject in a very clear and concise manner. It is easy to read, and the 
reader is not lost or confused by long statistical reports. The book is unique 
in that not only the author’s opinion is expressed, but also that of many 
other leading orthopaedic surgeons on the various subjects under discussion. 
The author has presented the fundamentals of Orthopaedic Surgery, paying 
particular attention to diagnosis and treatment. 

There are 169 illustrations, very well done, which help the reader to 
visualize their characteristic features. 

The bibliography is carefully indexed and most complete, which should 
be of immense value to both students and practitioners of medicine inasmuch 
as the references include leading American and English authors. 

' T. 0. 


NEW BOOKS. 

Human Understanding and Its World. A Study of Societies. By K. W. 
Monsarrat, Consulting Surgeon, Northern Hospital, Liperpool; Form- 
erly Dean of the Faculty of Medicine, University of Liverpool. Pp. 480 ; 
42 figures. Liverpool: The University Press; London: Hodder & 
Stoughton, Ltd., 1937. Price, 15/-. 

Russian Medicine. (Vol. XX of Clio Medica). By W. Horsley Gantt, 
M.D., Johns Hopkins University School of Medicine; Formerly Chief of 
Medical Division, American Relief Administration, Leningrad Unit 
(1922-1923); Collaborator in Pavlov’s Laboratories (1925-1929). Pp. 
214; 12 illustrations. New York: Paul B. Hoeber, Inc., 1937. Price, 
$2.50. 

Practical Talks on Kidney Disease. By Edward Weiss, M.D., Professor 
of Clinical Medicine, Temple University School of Medicine, Philadel- 
phia. Pp. 176; illustrated. Springfield, 111.: Charles C Thomas, 1937. 
Price, S3. 00. 

Atlas of Hematology. By Edwin E. Osgood, M.A., M.D., Assistant Pro- 
fessor of Medicine and Head of Experimental Medicine, University of 
Oregon Medical School, Portland, and Clarice M. Ashworth, Medical 
Illustrator, University of Oregon Medical School, Portland. Pp. 255; 
325 illustrations and frontispiece, all in full color. San Francisco : J. W. 
Stacey, Inc., 1937. Price, $10.00. 

A Text-book of Medical Bacteriology. By R. W. Fairbrother, D.Sc., M.D., 
M.R.C.P., Lecturer in Bacteriology, University of Manchester; Late 
Research Fellow in Bacteriology, Lister Institute, London. Pp. 437 ; 12 
illustrations and 32 tables. St. Louis: The C. V. Mosby Company, 


1937. Price, S4.50. ... 

Family Care of Mental Patients. A Review of Systems of Family Care in 
America and Europe. Edited by Horatio M. Pollock, Ph.D., New 
York State Department of Mental Hygiene, Albany, N. Y. Contribu- 
tors: Edgar A. Doll, Ph.D., The Training School at Vineland, N. J-,‘ 
Harry A. Laburt, M.D., Harlem Valley State Hospital, Wingdale, 
N. Y.; Philip Smith, M.D., New York State Department of Mental 
Hvgiene, New York City; Charles E. Thompson, M.D., Gardner State 
Hospital, East Gardner, Mass.; Charles L. Vaux, M.D., Nev-ark 
State School, Newark, N. J. Pp. 247 ; illustrated. Utica, N. Y.: State 
Hospitals Press, 1936. Price, S2.50. (For Review, see p. /15.) 
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Syphilis. The Next Great Plague to Go. By Morris Fishbein, M.D. 
Pp. 70; illustrated. Philadelphia: David McKay Company, 193/. 
Price SI 00 

The British Encyclopaedia of Medical Practice. Volume 4. Diarrhoea to 
Endoscopy of the Rectum. Under the General Editorship of biR Hum- 
phry Rolleston, Bt., G.C.V.O., K.C.B., M.D., D.Sc., D.C.L., LL.D., 
Emeritus Regius Professor of Physic, Cambridge, etc. Vith the assist- 
ance in a consultative capacity of F. R. Fraser, M.D., F.R.O.P., G. 
Grey Turner, D.Ch., M.S., F.R.C.S., James Young, D.S.O., M.D., 
F.R.C.S. Ed., F.C.O.G., Sir Leonard Rogers, K.C.S.I., M.D., LL.D., 
F.R.C.P., F.R.C.S., F.R.S. and F. M. R. Walshe, O.B.E., M.D., D.Sc., 
F.R.C.P. Pp. 650; 129 illustrations. London: Butterivorth & Co. 
(Publishers), Ltd., 1937. Price, S12.00. 

Clinical Urinalysis and Its Interpretation. Bj’- Robert A. Kilduffe, 
A.M., M.D., F.A.S.C.P., Director of Laboratories, Atlantic City Hos- 
pital; Pathologist, Atlantic County Hospital for Tuberculous Diseases; 
Serologist, County Hospital for Mental Diseases; City Bacteriologist, 
City of Atlantic City, etc. Pp. 428; 40 illustrations. Philadelphia: 
F. A. Davis Company, 1937. 

Le Anemic Emolitiche Costitnozionali Ereditarie. By Dr. Giulio Momi- 
gliano-Levi. Pp. 108; 16 illustrations. Torino: Edizioni Minerva 
Medica, S. A., 1937. (Price not given.) 
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INSULIN. 

The number of publications during the past 5 years concerning 
insulin lias been so large that it would be almost impossible to review 
all the material in print. Literally, thousands of papers dealing with 
insulin from one or another viewpoint have appeared, and it is obvious 
that some limitations had to be decided upon in a review of this type. 
We have chosen, therefore, to present the subject — insulin — from two 
viewpoints: (1) the increase in the therapeutic range of the hormone, 
and (2) the recent developments of various insulin retards. 

The Use of Insulin in Non-diabetic Conditions. Even though insu- 
lin was originally intended as a chief remedial measure for diabetes 
mellitus, it has been used for almost every pathologic entity and ail- 
ment to which human flesh is heir. This increase in the therapeutic 
range of insulin in non-diabetic states is even more remarkable since 
there is no sound physiologic or pharmacologic basis for its use. Yet, 
on purely empiric grounds insulin has been used in the treatment of:’ 
1, diseases of the lungs; 20,6 ’ 8 ' 64 ’ 71 2, heart; 22 ' 38 - 43 - 46 - 60 - 75 3, kidneys; 10,53 

4, gastro-intestinal disorders; 21, 24,34,36,67,77,86 5, pernicious anemia; 11 6, 
diseases of the joints; 15,19 7, in eases of simple under nutrition; 13, 31,56 

5, in obliterative vascular diseases; 10,19 9, in menstrual disorders; 4,42,50 
10, in diseases of the skin; 80,8 ' 11, allergic states; 830,6 12, in drug addic- 
tion; ls,5l,w 13, in hepatic disorders; 12, 16,51,82 14, in various psychoses, 
chiefly schizophrenia; 2 '’ 66 ’ 74,79 * 87 15, in neurologic conditions; 58 16, to 
stimulate sexual development; 85 17, in the study of experimental 
tumors;’ 0 IS, and even in the treatment of hyperinsulinism itself. 35 
Such an extensive use of the hormone is most remarkable since excellent 
therapeutic results have been reported in all the pathologic entities 
treated. A careful study of these data reveals that many of the abnor- 
malities treated often recover spontaneously and, therefore, the thera- 
peutic usefulness of insulin in such instances is open to question. 
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Furthermore, many reports deal with a single case, or a small series of 
cases, and such reports are not very convincing. There are, however, 
non-diabetic states in which insulin has been used witliTesults reported 
so startling as to warrant some detailed comment. The series of eases 
presented have been large, and the conditions reported as most bene- 
fited may be divided into three groups: 1, simple undernutrition; 2, 
pulmonary tuberculosis; 3, the psychoses— chiefly schizophrenias. 

Insulin in Simple Undernutrition. It is now well established that 
insulin can be used to increase the weight of thin but otherwise healthy 
subjects. The therapeutic principle is based on the fact that mild 
hypoglycemia induces hunger, and stimulates the appetite, thus causing 
the individual to eat more. It is obvious that in any person, if all other 
factors are unaltered and the food consumption increased, that a gain in 
weight must result. The method usually employed was to administer 
10 units of insulin about 3 times a day about i horn- before meals. The 
diet was liberal. The individual injections were increased in number 
or dosage until a satisfactory result was obtained. All observers report 
gains in weight. Himwich and Nahum 31 gave their patients 3 units of 
insulin every 3 hours increasing gradually to 10 or more units. They 
treated 4 patients and reported such gains as 22f lbs. in 23 days and 
15 lbs. in 39 days. Metz, 56 using larger doses of 20 to 30 units 3 times 
a day, reported weight increases of 15 to 25 lbs. Blotner, l3a 6 c who has 
probably had the greatest experience with this method of treatment, 
stated that the use of insulin to produce gain in weight in certain under- 
nourished cases is “reasonable, uncomplicated and a practical method 
of treatment.” In a series of 79 thin, healthy adults, Blotner reported 
an immediate and rapid gain in weight on 10 units 3 times daily. By 
tissue studies he demonstrated that the gain in weight was due not to 
water retention, but to actual deposit of fat. 

It must be remembered that while unanimity of opinion exists, that 
an individual can be made fat as long as proper doses of insulin are 
given, not every one is in accord as to what happens to such persons 
once insulin is discontinued. This is an important consideration before 
recommending this form of treatment. Not all thin individuals can 
be “made fat” permanently. Some of them are thin by heredity. 
Their appetite is excellent and their caloric intake exceeds their calcu- 
lated requirements. Their basal metabolic rate is within normal limits. 
Yet, in spite of all such normal factors and a liberal diet they fail to 
gain weight. It is certainly quite possible to make them gain by means 
of insulin. But, when insulin is discontinued, their weight gradually 
falls to its original level. 

Insulin in Tuberculosis. Probably the largest series of cases of pul- 
monary tuberculosis treated with insulin was published by Allen, 
Douglas, Warren and Pottenger. 3 They treated 134 cases of all grades 
of severity, and whenever good therapeutic effects were demonstrable, 
the improvement was not in the tuberculosis but in the nutrition of the 
patient. Insulin proved of value in the cases of pulmonary tuberculosis 
in combating such symptoms as anorexia and serious malnutrition. A 
gain in weight as well as strength, an improvement in well-being and 
spirits were conspicuous advantages of the treatment. The authors 
admit that in the most severe cases insulin is useless; but as there are 
no contraindications, it may be worth while giving this form of therapj 
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a trial. Allen 2 and his associates state that insulin is of value not only 
because of its effect on appetite, but because it may alter defects m i the 
metabolism of carbohydrate, which they found to be present in 40 % 
of 128 patients with pulmonary tuberculosis. Abnormal glucose toler- 
ance curves were found in these patients. Spellberg and Rosen blurry 
using insulin in 13 cases of far-advanced pulmonary tuberculosis, 
stated that all of the patients showed improvement in appetite and 
gastric symptoms; 1 patient gained as much as 24 lbs. These authors 
did not claim that insulin was a specific cure for pulmonary tuberculosis, 
but it was their opinion that it helped by improving gastric motility, 
secretion and storage of glycogen in the liver and of fat subcutaneously. 
Banyai and Jurgens 8 studied the effect of insulin in 43 non-diabetic 
patients with active, moderately- and far-advanced pulmonary tuber- 
culosis. Insulin was of value in that it improved the appetite in 19 
(79%) of the 24 moderately-advanced cases and in 11 (57%) of the 
19 far-advanced cases. The weight was increased in 54% of the moder- 
ately-advanced and 47 % of the far-advanced cases. The above three 
reports are representative of the conclusions in connection with the 
use of insulin in non-diabetic pulmonary tuberculosis. It is apparent 
that its chief virtue lies in its ability to stimulate the appetite and 
increase the patient’s weight. Insulin is not a "cure” for tuberculosis. 
The evidence that the use of insulin in tuberculosis is justifiable, because 
of a disturbance of carbohydrate metabolism, as evidenced by abnormal 
glucose tolerance curves is not convincing, as almost any infectious 
process as well as starvation will under certain conditions produce 
abnormal glucose tolerance curves. From the data given and from 
groups of smaller series of cases it is clear that whatever virtue insulin 
may have in the treatment of non-diabetic tuberculosis, it has no direct 
effect on the tuberculosis itself. Its great therapeutic value lies in its 
ability to stimulate the appetite thereby increasing the weight of the 
patient just as it does in cases of simple undernutrition. 

Insulin in the Treatment of Schizophrenia, About 4 years ago, 
Sakel, 6cb of Vienna, reported a new method of treating psychoses, based 
upon the induction of hypoglycemic coma by means of large doses of 
insulin. His results, particularly for the treatment of schizophrenia, 
were so encouraging that numerous investigators have adopted it, and, 
as a result, in a short period of time there are available in the literature 
hundreds of case reports showing the benefits from the use of insulin 
in a condition that has always been regarded as practically hopeless. 

The history leading up to the use of large, shock-producing doses of 
insulin is interesting. Insulin was first used by many 27ai6iC * 66o,6 ' 7 ' 1 - 79 ' 876 ' c ' d 
in cases of mental diseases as a means of improving appetite and nutri- 
tion. But, in the course of such therapy, Strecker 79 noted improvement 
among some disturbed patients after an unexpected insulin reaction. 
Mebcl®' and, at about, the same time, Jacob and Doussinet 87 reported 
cures in psychotic patients to whom large doses of insulin were given. 
Other favorable results were being published from various clinics, but 
the specificity of insulin as the effective agent was not particularly 
emphasized, until Sakel presented his results. This investigator was 
the first to advocate the use of shock-producing doses of insulin for the 
treatment of schizophrenia. Following bis reports abroad. Glueck, 27a ' 6 - C 
Y\ortis 8,! ’- cd and others in this country have treated schizophrenic 
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patients with insulin and they have publicly stated that the method 
has promise, Sakel has personally treated over 300 cases, and, although 
the evaluation of the results is difficult because of spontaneous remis- 
sions which occur in schizophrenia, yet in the first 100 cases he has had 
SS% “good or full remissions.” These patients could resume their 
work. Since spontaneous remissions occur in only 5 to 20 % of the cases, 
it is obvious that treatment with insulin offers considerable hope. Sakel 
induced hypoglycemic coma by varying doses of insulin. He stated 
that the management of the coma so induced is much more important 
than its production, as the therapeutic results depend upon the proper 
termination of the hypoglycemic coma. As yet, he has not evolved 
any criteria by which one can judge when the hypoglycemia should be 
terminated. This was usually done by administering glucose by stom- 
ach tube or intravenously. Occasionally, though rarely, adrenalin had 
to be given. To quote Sakeh 66b c “When the treatment first developed 
I could not say exactly why I terminated the hypoglycemia at one 
point in one case and at a different point in another case, or why I 
should vary the period of hypoglycemia in the same case in different 
stages of treatment. The probability was that I was guided by dim 
unconscious recollections of previous experiences in similar cases.” 
Sakel at first was of the opinion that only the early cases should be 
treated, but after his experience with over 300 cases he felt that some 
chronic cases may also benefit from this type of treatment. Glueck, 270,6 '' 
who has had experience with this method, also remarks that the tech- 
nique cannot be readily standardized. Wortis, 876 -^ reporting on 13 
cases, stated that 9 have “ definitely benefited from the treatment and 
4 have so far been unresponsive.” He recorded the interesting obser- 
vation that a hypoglycemic reaction will usually follow a similar pattern 
every time a hypoglycemic state is induced. This fact has been observed 
among diabetic patients in whom successive reactions occurred because 
of excessive doses of insulin. 

Smith 74 felt that,, in view of the beneficial results reported in the 
treatment of the psychoses, insulin therapy might be applicable to 
"at least some neuroses,” and after treating 8 cases he stated that 
“ insulin therapy proved effectual in treating both psychotic and psycho- 
neurotic patients.” 

Because of such dramatic reports, dealing with hundreds of cases, it 
is not difficult to understand the enthusiastic and hopeful reception 
this method of therapy has to date enjoyed. It has been widely pub- 
licized in the lay and medical press. There is no doubt that it merits 
much consideration, as there is no medical treatment for schizophrenia 
and psychotherapy has not been encouraging. Yet, there still remains 
a large group of conservative physicians who advise extreme caution 
before accepting insulin as a specific for schizophrenia. 20 It is to be 
emphasized that there is nothing specific either pharmacologically or 
physiologically to support the use of insulin in the treatment of the 
psychoses. Perhaps the published results justify such a procedure on 
an empiric basis, because it offers some tangible method of therapy for 
a condition for which no other treatment is known. Yet, if accepted, 
it must be employed with considerable caution until its mechanism is 
understood and a relatively standardized, rather than an intuitive 
technique, for its application is developed. 
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Insulin “Retards.”* If it is assumed that diabetes mellitus is due to 
a defect in the insulin producing mechanism, then the artificial adminis- 
tration of this hormone should in a way compensate for such a defi- 
ciency. As a matter of fact it does. This dictum, therefore, may be 
stated without reservation— Insulin benefits all patients presenting a 
group of symptoms or ..syndrome known as diabetes mdlitiis. That it is 
only a substitution therapy is also well established. . Some cases oi 
diabetes need a smaller and others a larger amount of insulin to restore 
the metabolism of carbohydrate, at least, approximately to a physiologic 
state. Since insulin is effective only when given parenterally, it is 
obvious that in the severe cases either more insulin will have to be given 
at one time or more frequent doses throughout the day. Both experi- 
mental and clinical experience have demonstrated that frequent small 
doses are much more effective as aids in the utilization and storage of 
carbohydrate, than the same quantity given at one time. In practice, 
therefore, it is the routine to administer 3 or 4 injections of insulin to 
the severe diabetic. Three are given 20 to 45 minutes before meals 
and the fourth either at bedtime or during the night. The criteria of 
satisfactory therapy, from the laboratory viewpoint, have been a sugar- 
free urine and a blood sugar curve approximating the normal configura- 
tion. Such desiderata were not always attainable as there were patients 
whose blood sugar would fluctuate from the hyperglycemic to the hypo- 
glycemic level with the result that the patient would be on the verge of 
ketosis at one time and insulin shock, or even hypoglycemic coma at 
another. It was felt that these profound fluctuations were due to the 
rapidity of action of the administered insulin. The obvious approach 
to this problem, therefore, was to slow up or retard the action of insulin. 
If insulin could be so altered as to render its action slower, then the 
precipitous fall of the blood sugar and presumably its disagreeable 
symptoms, could be avoided. Since most investigators were of the 
opinion that the rapidity of action was due principally to the fact that 
insulin was rapidly absorbed, methods were sought to slow down its 
absorption. That is the cardinal principle of all slow acting insulin 
preparations. 

A. Lipoids. There have been attempts to retard the action of insulin 
by mixing it with oils, cholesterol, lecithin, or combinations of the 
three. Leyton 49 used lecithin and various oils and felt that the insulin 
was more slowly absorbed when mixed with oil. Skouge and Schrumpf 72 
presented evidence based on animal experiments and normal men that 
lecithin acted as a retard. They found that the blood sugar fell more 
slowly with the insulin-lecithin compound. Recently, Katsch, Schol- 
derer, and Klatt 41 have compounded a viscid insulin preparation which 
they have called “insulin durant.” The character of the base used 
was not fully described, but from some of its properties it may be 
assumed to be lipoid. They have used this product in 23 cases, and they 
^ere able to get along with one injection every 2 or 3 days instead of 
3 injections daily. The material is injected intramuscularly and because 
of its marked viscidity it is put up into carpules which have rubber 
caps at both ends. The earpule is then placed into a metal syringe, 

* ^ otar<1 a substance which slows the pharmacologic action of the product with 
which it has been mixed. 
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from which the injection is made. With this compound they gave as 
much as 330 units of insulin at one time. 

In general, the use of oils as retards has not been adopted. The 
results were not sharp and an additional drawback was the local reac- 
tion-pain and swelling. The “insulin durant” may be of greater 
practical application, hut as yet the data are insufficient from which 
to draw definite conclusions. 

B. Vasoconstrictors. The thought then occurred to some that since 
it is not practical to bring about a delayed absorption of insulin by 
physical means such as an oil suspension, that it might be done by 
decreasing the blood supply of the area into which insulin was to be 
injected. It has been known from the time of the discovery of insulin 
that this hormone and pituitrin were antagonistic. That is, if insulin 
and pituitrin were given at the same time, the insulin did not exhibit 
its blood sugar lowering effect. This reaction Wermer and Monguio 84 
think is due to the vasoconstriction produced by the pituitrin, and 
because of this fact, insulin can enter the circulation very slowly. 
Claussen 446 was able to slow down the absorption of insulin by adding 
to it small quantities of adrenalin or pituitrin. There were no unpleas- 
ant reactions from the vasoconstricting drugs used. Anderson, 6 employ- 
ing Claussen’s technique, treated 17 cases of diabetes. The procedure 
was to add 0.1 mg. of adrenalin to 5 cc. of insulin and usedhe necessary 
dosage as each patient’s condition demanded. It was observed that 
this mixture did not produce symptoms of hypoglycemia, whereas a 
like quantity of insulin alone did. The decrease in the blood sugar 
lowering rate was attributed to the slower absorption of the insulin 
containing the vasoconstrictor. 

C. The Salts of Heavy Metals. In 1934, Maxwell 54 observed that the 
addition of zinc salts to hypophyseal gonadotropic extracts increased 
their potency. He stated that the action of zinc consisted in retarding 
the absorption of the active principle. It has also been shown that 
zinc prolonged the activity of insulin. 1 680 Furthermore, Maxwell and 
Bischoff 55 found that not only zinc, but other metals possess a similar 
action. They added basic ferric chloride to insulin and found that 
its absorption from the parenteral depots slowed down. Fazekas and 
Himwich 23 were able to demonstrate this prolonged action with salts 
of aluminum. Cobalt and nickel have also been used to delay the 
absorption of insulin. It is, therefore, apparent that when the salts of 
a variety of heavy metals are added to insulin, a change occurs which 
prolongs the activity of insulin, without affecting its pharmacologic 
properties. 

D. Tannic Acid and Safmnm 0. Maxwell and Bischoff 55 found 
that the addition of tannic acid to insulin would also result in a slow 
acting product. A compound made of 4 mg. of tannic acid and 5 cc. 
of insulin was shown by Gray 28 to act more slowly than the unmodified 
insulin. However, the insulin-tannic acid compound caused local 
reactions such as painful swelling and redness. 

Another slow acting insulin preparation was introduced by Jacobs 
and Ricketts. 33 They mixed equal parts of a 0.5 % aqueous solution of 
safranin 0 and insulin of the U 40 concentration. They then adjusted 
the pH to the weakly alkaline side (7.2) and obtained a precipitate 
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which, when injected into animals, caused a hypoglycemia of gradual 

onset and extended duration. . „ 

E. Histonn-In.su/in. This preparation was proposed by bray, 
Bischoff and Sansum. 29 They combined histone, a simple protein, 
with aqueous insulin. Disodium phosphate was then added, and the 
pH adjusted to 6.7, at which point a finely divided precipitate was 
formed. The histone-insulin thus formed was used in the treatment 
of 30 diabetic patients. They reported that it was capable of controlling 
human diabetes when used alone, that its action was slower than aqueous 
insulin and that no local or systemic reactions were observed. 

It may be of interest at this point to inquire why the addition of 
heavy metals, histone, tannic acid, or safranin 0 to insulin results in 
a compound whose action is of longer duration. The explanation for 
this phenomenon is lacking. It has been assumed that in the case of 
the heavy metals this prolonged activity could be explained on the 
basis of catalysis. This hypothesis cannot be applicable to the tannic 
acid or the safranin 0 compound. It seems to us that the following 
hypothesis might be suggested. As the salts of heavy metals and tannic 
acid are protein precipitants, it is not at all unlikely that proteins in 
the subcutaneous areas are precipitated by them, when such metals 
or tannic acid are injected subcutaneously. As the coagulum or perhaps 
many coagula are formed, insulin is bound up within them. In time 
these particles are acted upon by the tissue juices and the insulin 
gradually liberated, thus prolonging its action. 

Sahyun 95 prepared a crystalline insulin which is completely soluble 
at pH 6.4 to 7.0. When a solution of this preparation was made it 
was found that its action was considerably prolonged. Barach 9 used 
crystalline insulin in the treatment of 21 cases of diabetes mellitus and 
concluded that this' preparation lowered the blood sugar to a greater 
extent and for a longer time. He also observed that insulin reactions 
occurred less frequently than when commercial insulin was used. With 
the exception of some minor differences of opinion, all investigators 25 ,52 ’ G1 
who have had experience with crystalline insulin agree that its action 
is prolonged. Altschuler and Leiser 5 stated that the pharmacologic 
effect of crystalline insulin may last as long as 14 hours, and because of 
this prolonged action permit better control of the diabetic patient. Most 
. of the investigators suggested that the prolongation of its activity was 
due to its zinc content. There may be a qualitative relationship, but 
certainly no such quantitative factor could be demonstrated. Barach 9 
felt that the greater alkalinity of this product when in solution was the 
factor responsible for its slower action. He stated that '“The greater 
the alkalinity the slower the absorption of insulin.” From the pub- 
lished evidence it is obvious that crystalline insulin acts more slowly 
than regular insulin, but the explanation for this phenomenon will 
have to await future developments. 

Protamine Insulin. Most of the above methods of slowing up the 
activity of insulin were interesting but not practical. Thev could not 
be used m the treatment of diabetic patients. To Hagedorn, 30 however, 
credit is due for the discovery of a substance which retards the activity 
of insulin and which at the same time is of tremendous practical value. 
1 he substance used was protamine— a simple orotein. This was mixed 
uith insulin, and the resulting product was called protamine insulinate. 
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When this product became available it was supplied in two vials— 
protamine in one and insulin in another. The protamine was so buffered 
that when the two were mixed the pH changed from 3.5 to 7.2, that is, 
to the alkaline side. The mixture had a milky appearance due to the 
suspension of fine flocculent particles. On standing, protamine insu- 
linate would separate into two layers— a white flaky one and a clear, 
colorless, supernatant fluid. Before using, it had to be shaken gently 
to make the distribution of the particles uniform, and, like insulin, it 
had to be used parenterally. Krarup, 44a after using this preparation 
for 2\ years, reported no deleterious results. No undesirable local or 
systemic reactions were noted by him in the treatment of 41 diabetic 
patients. He demonstrated in a convincing fashion that protamine 
insulinate lowers the blood sugar more slowly than insulin and that its 
action is prolonged. Here, then, was a preparation which was free 
from deleterious effects, local or systemic, which had practical possibili- 
ties, which lowered the blood sugar slowly, thus eliminating sharp 
sudden hypoglycemic states, and which because of these properties 
suggested a very desirable improvement in diabetic therapy, namely: 
the diminution in the number of daily injections. 

When this product was first announced, certain pharmaceutical firms 
placed the material at the disposal of a large and representative group 
of physicians. Protamine insulinate, or protamine insulin, as it was 
being called, was thus subjected to much clinical trial. In a short 
period of time a voluminous literature accumulated and most of the 
workers commented very favorably. Clinicians 1 ’ 14 - 26 ' 32 ' 40 470 - 48 69 ’ 62 ' 63 ’ 70 - 73 ' 78 
agreed that the new insulin acted more slowly and that its action was 
prolonged. The reason for this property is that it is relatively insoluble 
in the subcutaneous tissues and is therefore more slowly absorbed than 
the aqueous acid regular insulin. The protamine and the aqueous 
insulin when mixed produce a physico-chemical reaction in which 
adsorption plays a dominant role. Each flocculent particle adsorbs a 
certain amount of insulin as if it were a small particle of charcoal. When 
these congregate particles are administered parenterally, they are acted 
upon by the tissue juices, and as they are broken down the insulin is 
liberated and absorbed. The action of protamine insulin, therefore, 
should be directly proportional to the time required by the tissue juices 
to liquefy the precipitate. This, however, is unpredictable on theoretical 
grounds and certainly clinically one can only approximate the duration 
of the active phase of the product. Its duration of action has been given 
as from 12 to 24 hours. Regular insulin on the other hand is absorbed 
rapidly and its pharmalogie effect lasts from 4 to 6 hours. 

It is now well recognized that the moderately severe and severe dia- 
betic patient has a rising blood sugar during the night even if no food 
is taken. Hagedorn 30 and his associates felt that protamine insulin 
given to these patients would counteract the nocturnal blood sugar 
elevation, and he has also found it possible to obtain a normal fasting 
morning blood sugar by giving an adequate amount of the new insulin 
in the evening. His technique was to give soluble insulin in the morning 
to reduce the elevation of the blood sugar which resulted from the 
digested carbohydrate, and the insoluble insulin in the evening to 
maintain the blood sugar at approximate normal levels. This was a 
most logical beginning, and it was based on sound physiologic principles. 
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It is not unreasonable to assume that the production of insulin in the 
organism is subject to variations depending on requirements. I his is a 
cardinal principle in physiology. If one is quiet, the metabolic processes 
are at a lower ebb than if one is very active. Less gastric juice is secreted 
during fasting than during a good meal. And so with the production 
of insulin, a carbohydrate-rich meal is provocative of greater quantities 
of insulin than a meal of fat or fasting. It is also probably true that 
the secretion of insulin goes on continuously; otherwise, even in the 
normal individual the blood sugar would be subject to great variations at 
night. It is on such a hypothesis that Hagedorn formulated his tech- 
nique for the use of protamine insulin. The method, while not decreas- 
ing the number of injections in all cases, maintained the blood sugar 
curve throughout the 24-hour period at a level approximating normality. 

At this point many clinicians began to use protamine insulin, and mod- 
ifications of the original technique have resulted from their collective 
experience. However, no standard technique is as yet available. Most 
investigators felt that advantage of the prolonged action should be 
taken and thereby attempt the control of the diabetes by means of a 
single large dose. Wilder 63 stated that the action of a single dose might 
extend into the third day and that its immediate effect was slight. 
He administered protamine insulin in a single large dose in the morning, 
at times with, and at times without, regular insulin. He noted that 
when protamine insulin was used alone in a large single dose, a post- 
prandial glycosuria occurred at first; but that the “end of the fourth 
to the sixth day a normal level of blood sugar may be obtained even in 
severe cases.” Sprague and his associates 78 also treated diabetic- 
patients with one injection of protamine insulin, giving the entire daily 
dose before breakfast. This procedure Avas followed by others and, 
though usually satisfactory, in severe cases had to be supplemented by 
regular insulin to prevent the postprandial glycosuria. Lawrence and 
Archer 47 found a single dose of protamine insulin satisfactory A\dth 
mild cases, but in the severe cases large single doses of 60 to 100 units 
would not prevent a glycosuria. Campbell, Fletcher and Kerr, 17 on the 
other hand, found that a single dose of 50 to 60 units of protamine 
insulin Avill bring about “fair” control in most severe cases requiring 
60 to 100 units of insulin, gHen in 3 or 4 injections. These in\ r esti- 
gators \vere careful to state, however, that in some cases 2 injections of 
protamine insulin may be more effective in controlling a glycosuria. 
Joslin’s 39 “ counsel in connection AAuth the use of protamine insulin is 
very sound. He stated that one must be patient, as good results may 
not sIioav for several days, a Aveek or longer.” He also adA r ised that 
one change very sIoavIv from the regular to the protamine insulin, 
allowing a week for the transfer. It was his policy, at first, to hospital- 
ize the patients A\'ho AA'ished to transfer from the old to the neAv insulin. 

As the results of the treatment of diabetes AA-ith protamine insulin 
began to appear, all agreed in one respect, that the blood sugar Avas 
loAAered gradually and that the action of the product AA-as prolonged. 
- lost Avere of the opinion that the diabetes improA-ed considerable. 
1 lie use of feAA'er injections gaA'e patients more freedom, Avhich Avas of 
psycho ogm value. The patient claimed that he definitely felt better. 

. ls " as ^ rue > but it AA’as equally true that it Avas practically impos- 
sible in some cases of diabetes to maintain a urine free from sugar. 
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Some of our patients receiving protamine insulin gained weight, felt 
well and were free from symptoms, but a marked glycosuria was present 
throughout the greater part of the day. An analysis of these divergent 
opinions revealed that two important variables were at work: 1, diet 
and, 2, teclmical differences in the administration of the protamine 
insulin. 

Diet. Hagedorn used high-fat diets with about 100 gm. carbohy- 
drates. Campbell, Fletcher and Kerr 17 ® used also diets high in fat and 
low in carbohydrate. Joslin’s diets were more generous in their carbo- 
hydrate content. Rabinowitch, Fowler and Corcoran, 61 on the other 
hand, employed the high carbohydrate-low calorie diet. They were 
able to control their cases with a single daily dose of protamine insulin. 
Using similar diets we were not very successful in maintaining our 
patients free from sugar on one dose of protamine insulin alone. Camp- 
bell and his associates 176 felt that more satisfactory regulation of the 
diabetes with protamine insulin could be affected with diets low in 
carbohydrate, and furthermore that it was more feasible to maintain 
the urines of such patients free from sugar by one daily injection. 

Technique. As diabetic patients vary, it is obvious that almost 
individual methods had to be evolved for each patient. As a result 
the following combinations of protamine insulin with or without regular 
insulin have been used. 

a, Regular insulin in the morning, protamine insulin in the evening; 

b, protamine insulin in the morning, regular insulin in the evening; 
,c, protamine insulin and regular insulin in the morning — these were to 
be given in separate syringes and into different sites; d, large, single, 
daily doses of protamine insulin in the morning; c, protamine insulin 
and regular insulin in the morning and in the evening. 

From the data published it appeared that protamine insulin had great 
possibilities. Of the disadvantages mentioned the chief ones were that: 
a, the protamine and insulin had to be mixed aseptically by the physi- 
cian or patient; b, that the mixture was not very stable and at first it 
was even recommended that it be discarded after a week’s time; and, 

c, that the reactions due to overdosage were somewhat different from 
those of regular insulin. Fortunately, the question of stability of the 
mixture required little attention as at this time a supposedly more stable 
compound was introduced. It is to be stated, however, that Rabino- 
witch 61 and his associates demonstrated that protamine insulin may show 
no deterioration after 135 days. Lawrence 47 ® also felt that it was more 
stable than 'generally believed. 

Protamine Zinc Insulin. Scott and Fisher 686 showed that the addi- 
tion of small quantities of zinc to protamine insulin produced a more 
stable and longer acting compound. Furthermore, the addition of the 
zinc obviated the necessity of two separate vials for mixing. It could 
be supplied already mixed. The mixture has a milky appearance, it is 
stable, it is obtainable in two concentrations, 40 and SO units per cc., 
and it contains 0.2 mg. zinc per 100 units. Protamine zinc insulin has 
replaced the older preparation of protamine insulin. 

From the- data of the experiences recorded in connection with the 
use of protamine zinc insulin, clinically and experimentally, the fol- 
lowing conclusion may be drawn: 



THERAPEUTICS 


737 


. 1 , 

2 . 


It retains its potency for several months after mixing. 
During the first 3 to 6 hours it shows little if any effect on 


the blood 


3. Its slow action is due entirely to the slow rate of absorption from the 

parenteral depots. 

4. It lowers the blood sugar slowly. 

5. Its pharmacologic effect continues for at least 24 hours when used in 
moderate doses, and longer with larger ones. 

6. That in cases of moderately severe and severe diabetes it must be 
supplemented with the soluble or regular insulin to eliminate the post- 
prandial hyperglycemia and glycosuria, particularly if a liberal carbohy- 
drate diet is used. 


The technique for its application is still varied. Some clinicians 
select a definite unitage as a starting point, and after 2 or 3 days alter 
the dose, being guided by the glycosuria and the blood sugar level. 
Lawrence and Archer 476 begin with a basal dose of 30 units. They then 
examine two specimens of urine— one immediately on awakening;, the 
other before breakfast. The first specimen represents the urine voided 
soon after bedtime; the second the urine secreted before breakfast, this 
being the more informative one. If the second specimen is sugar-free 
it is an indication that the dose of protamine zipc insulin has been suffi- 
cient-providing there are no symptoms of overdosage. If the second 
specimen contains sugar then the quantity of the preparation must be 
increased. This simple and most informative procedure will suffice in 
the mild or even moderately severe cases. In the severe type of case 
regular insulin will have to be added to take care of the immediate 
carbohydrate load. Lawrence and Archer 476 state that both the prota- 
mine zinc insulin and soluble insulin can be mixed in one syringe and 
injected into one site. They claim that such mixing does not interfere 
with the individual properties of each preparation. 

Another method of arriving at the required dosage is to give about 
75% of the total daily dose of insulin as protamine zinc insulin, supple- 
menting it with regular insulin and adjusting the amount up or down 
according to the urine and blood tests. Whatever method is employed 
it is obvious that each patient is an individual problem and must be 
carefully studied before satisfactory adjustment can be made. Joslin 39 , 6 
is of the opinion that protamine zinc insulin is an advance in the therapy 
ol diabetes and from his experience with 1250 cases he is extremely 
enthusiastic over the results. 

Reactions. The subject of the frequency and type of reactions result- 
ing from the use of protamine zinc insulin has not been sufficiently 
discussed. 

I - ram the first experiences it was the belief that the reactions were 
mild and infrequent. Then gradually warnings regarding the subtleness 
, . e ^ e £ an to appear, Allen 26 being among the first to observe 

tins. 11 tlder 65 stated that he heard of 1 death resulting from protamine 
zme insulin, and he believes that the reactions have been “unduly 
minimized. Lawrence and Archer 476 also mention the hazard of reac- 
tions because oi the lack of prodromes, such as sweats, trembling and 
snakiness. Jordan 37 found unconsciousness in 6 out of 17 cases from 
protamine zinc insulin. . bile he attributes some of this to carelessness 
in cam ing out the advised treatment, vet hypoglycemic reactions were 
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also troublesome in the patients who followed instructions and were 
receiving only 1 daily injection of protamine insulin alone. Tolstoi 81 
has reported his experiences with reactions. Severe reactions occurred 
in 5 out of 15 patients. All patients were experienced diabetics and 
were fully familiar with the premonitory symptoms of hypoglycemia. 
Yet, some were not aware that anything was wrong until they became 
unconscious and had to be revived by means of Intravenous glucose or 
adrenalin. In 4 of the cases reactions took place 24 hours after the 
injection even though the patients were receiving liberal carbohydrate 
diet. In no instance were the doses over 45 units at one time. The 
explanation for the subtleness of reaction and its suddenness is probably 
that the blood sugar is lowered so gradually that tremor, sweats, shaki- 
ness and palpitation are absent. Tolstoi has also stated that the reac- 
tions due to protamine insulin may strike suddenly, without warning, 
and once established may last a long time. 

Summary. The above review has presented the extradiabetic uses 
of insulin, of which there are many. The application of this hormone 
in some pathologic conditions has been based on physiologic principles; 
in others on purely empiric grounds. Even though miraculous results 
have been reported, it is difficult to ascribe the therapeutic benefits to 
insulin alone. One carinot deny, however, that insulin stimulates the 
appetite and can be of value in disease or health when it is desirable 
to increase the body weight. Insulin, as a cure for schizophrenia, has 
had considerable publicity and hundreds of cures can be found in the 
literature. In spite of the enthusiastic reports, experienced psychia- 
trists, while keenly interested advise great caution and patience. 

We have also presented the arguments for the need of a slow acting 
insulin and described most of the preparations used. An attempt has 
been made to explain the modus operandi of each. It will be seen that 
to date the most practical slow acting insulin is protamine insulin to 
which zinc has been added. The technique employed in connection 
with its clinical application have been described and the symptoms as 
well as the hazards resulting from overdosage have been presented. 

Edward Tolstoi, M.D. 
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LOW BACK PAIN. 

Low back pain associated with so-called sciatic radiation has been 
recognized for centuries as a clinical entity. The obvious localization 
of pain in the low back frequently associated with a deformity of the 
spine early led to the conclusion that the radiation of pain in the leg 
was produced by some lesion in the low back. Various explanations, 
such as myositis, joint infection, lumbosacral abnormalities or derange- 
ment of the sacroiliac joints, have each in their time held sway as 
the plausible etiologic factor for this symptom-complex of sciatic 
irritation associated with low back pain. Interest has been stimulated 
by the possibilities of mechanical nerve irritation demonstrated ana- 
tomically by Danforth and Wilson, 7 and substantiated clinically by 
Putti, 23 Ayers 1 and later Williams. 25 With this introduction Badgley 2 
presented the clinical features of low back pain with sciatic radiation 
observed in a study of 447 cases as a prelude to the roentgenographic 
study reported by Hodges and Peck. 11 The clinical picture of this 
group was characterized by the onset, sudden or gradual, in an hitherto 
normal individual, of low back pain associated with a radiation of pain 
into the lower extremity along an almost constant pathway in the 
posterolateral part of the extremity, the buttock, the anterolateral 
and posterolateral part of the thigh and the anterolateral part of the 
leg and foot. The cases were subdivided into three groups, all with 
low back pain and radiation into the lower extremity, but differing in 
the extent of radiation or deformity: 1, Typical sciatic scoliosis char- 
acterized by the symptoms of low back pain with radiation usually 
along the described pathway in the lower extremity plus the develop- 
ment of a list of the trunk away from, or toward the affected side, rarely 
the list alternating to one or the other side. 2, Symptoms of low back 
pain, with radiation the full extent of the lower extremity without the 
/ list, or a history of the list. 3, Low back pain with radiation of pain 
into one or both buttocks, associated with pain deep in the thigh. 
No pathological process that precluded the possibility of spontaneous 
return to normal function was included in this study, thus ruling out 
all cases of tuberculosis, tumors, osteomyelitis, and so forth. 

The more characteristic symptoms were briefly: 1, Pain, seeming 
to center about the posterior sacroiliac region into the buttock, deep 
in the thigh in the posterolateral portion, following the peroneal divi- 
sion of the sciatic nerve. This pain was generally constant, aggravated 
bv motion or change of position. The radiation pain was also usually 
constant, but occasionally intermittent and brief in nature, brought on 
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by sudden unguarded movement. No case presented radiation of pain 
along the tibial nerve distribution and only a small number had radia- 
tion of pain on the mesial side of the thigh. 2, Guarded motion ot 
the spine was early assumed by the patient. Spinal motion was 
prevented as much as possible by unusual use of the arms in changing 
positions such as getting up from a chair, or turning over^ in hed. 

3, A list of the trunk was present in 173 cases (39%), away from the 
affected leg in 125 and toward the painful side in 81. In 233 cases 
(61 %) the list was not present but there was a protective attitude on 
standing with the weight borne on the well leg, and the painful leg 
held in flexion and abduction bearing little weight. Commonly, the _ 
most comfortable attitude assumed by this group was to stand bent 
over the back of a chair or table with the weight borne on the hands, 
the affected leg flexed and abducted. 

Clinical tests of definite value in the diagnosis were: 1, Straight 
leg raising was usually limited, generally more limited on the painful 
side, frequently producing pain in the low back in the lumbosacral or 
sacroiliac region. This was probably due to the contraction of the 
iumbopelvic muscles, altering the tilt of the pelvis and producing an 
apparent shortening of the hamstring muscles. 2, Patrick’s sign, 
forced abduction of the flexed thigh producing pain in the sacroiliac 
region, was not commonly present. Compression of the iliac crests 
rarely elicited pain. Where these tests were positive they tended to 
incriminate the sacroiliac joint as the seat of the lesion. 3, Nachlas’ 
sign, hyperextension of the thigh with the patient prone and the knee 
flexed, frequently produced pain in the lumbosacral region and was a 
test of the lumbosacral joint. 4, The prone thrust test, the patient 
lying prone, raising himself on his hands with elbows extended, and 
dropping the pelvis toward the table as far as possible, was used fre- 
quently. This produced hyperextension of the spine and in itself 
was frequently painful or impossible to carry out because of pain in 
the lumbosacral region. If not painful in itself, with the patient 
relaxed in this attitude, a sudden thrust over the lower lumbar spine 
sharply increased hyperextension and frequently produced severe pain 
analogous to the patient’s symptoms. 5, Ober’s sign, an attempt to 
adduct the extended abducted leg with the knee at right angles, the 
patient lying on the side, was infrequently used. The test was positive 
if the knee could not be brought to the table but remained in an ab- 
ducted position and this was indicative of contraction of the iliotibial 
band. In cases with positive tests a high division of the iliotibial 
band (Ober s operation) has resulted in marked relief of symptoms. 
6, Sensory changes were present in only 20% of cases, mild hyper- 
esthesia or hypesthesia over the peroneal distribution. 7, The sites 
of tenderness in the 447 cases were tabulated as lumbar spine (63), 
lumbosacral (200), posterior iliac spines (212), lumbosacral articular 
aeets (33), sciatic notch (195), deep nerve (66) and no point of ten- 
derness (53). S. Motor changes were exeeedinglv rare; there was 
muscular weakness probably due to disuse noted m 12 cases and a 
true paralysis in only 2 cases in the entire series. 9, The Achilles 
reflex was definitely altered in 80 cases (18%), usually diminution and 
less frequently complete absence. 10, Atrophv of l inch or more of 
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the affected leg was frequently noted, this feature was practically con- 
stant in the severe chronic cases, undoubtedly on a disuse basis. 

Males constituted 56.7 % in this series. The average age, varying 
from 13 to SO years, was 49.7 years. A few cases with prolonged 
symptoms of years’ duration added somewhat to the average duration 
of symptoms of 4.24 years. Occupation seemed to play a definite 
part in the etiology; 168 were housewives, 91 unskilled laborers, and 
84 skilled laborers. Trauma was regarded as a definite cause in only 
25 % of cases ; 86 patients had sudden onset of symptoms immediately 
after trauma and 29 had a gradual onset which they attributed to a 
preceding injury. Without a history of trauma, 42 patients had 
sudden onset and 288 had a gradual onset of symptoms. There was 
but a single attack in 15 cases, recurrent attacks occurred with intervals 
of complete freedom in 230 cases, symptoms were constant in 108 cases 
and in 92 cases there were constant symptoms plus acute exacerbations 
associated with radiation of pain to the leg. The symptoms were 
recorded as mild in 183 cases, there was temporary incapacitation by 
the severity of the symptoms in 165 cases. Eighty-four patients were 
incapacitated from their usual occupation and 15 were completely 
incapacitated by the severity of the symptoms. 

There was a characteristic pathway for radiation of pain arising 
from the region of the posterior spines of the ilium, over the buttock 
and trochanter, down the posterolateral and anterolateral surface of 
the thigh, the anterolateral surface of the leg and foot. The distribu- 
tion of pain was not the distribution of the sciatic nerve. The area of 
involvement is the so-called dorsal axial surface of the leg which is 
supplied by the postaxial nerves of the anterior divisions which compose 
the lumbosacral plexus, and could be more properly called postaxial 
plexalgia. 

Lumbosacral tenderness is not an uncommon finding in patients 
with 'just a low back pain, whereas the tenderness about the sacro- 
iliac region was seen chiefly in this syndrome. Tenderness over the 
sciatic exit was also a frequent finding in this series. 

The symptomatology was characteristically the same whether the 
roentgenogram showed a normal spine, congenital malformation, 
narrowing of the lumbosacral joint space, arthritis, or asymmetrical 
development. The type of skeletal change observed in the roentgeno- 
gram had no definite relation to the extent and location of the radiation 
of pain. It seemed plausible that a true neuritis was more apt to 
occur in the presence of definite lumbosacral lesions. The sensory 
changes also occurred with greater frequency in the abnormal Roentgen 
group than in the normal. 

Hodges and Peck 11 made a routine Roentgen study of the dorsal, 
lumbar and sacral spine in all the cases clinically considered by Badgley 
and for purposes of comparison reviewed comparable spine films of a 
control group of cases. The findings of the two groups were tabulated. 
Narrow lumbosacral joint was noted in patients with low back pain 
and sciatic radiation in an approximate ratio of 4.5 to 1 found in 
patients with low back pain and no sciatic radiation. Lumbosacral 
anomalies were seen in approximately 2 patients with low back pain 
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and sciatic radiation to 1 with low back pain and no sciatic radiation. 
There was no significant difference in the study group and m the 
control group as regards osteoarthritic changes. The distribution of 
the different types of lumbosacral anomaly observed in the group of 
patients with low back pain and sciatic radiation was tabulated. 

In his Hunterian lectures, Keith 13 described the human spine as a 
mechanism of- the utmost complexity. Between the sacrum and the 
skull are incorporated 24 vertebrae, each provided with 3 short levers— 
the transverse processes and the spinous process. Each lever is fur- 
nished with not a single muscle, but a group of them. Passing from 
the sacrum to the skull one finds the levers change in length, strength, 
shape and direction. The muscles too which move and balance the 
levers alter in disposition and strength from vertebra to vertebra. 
The 12 dorsal vertebrae, besides their 3 short processes, are provided 
with very long and powerful levers— the ribs. They are the most 
powerful of the spinal levers. All the muscles attached to the ribs— 
the intercostals, the rectus abdominis, and the oblique muscles of the 
belly wall — are prime movers and balancers of the' spine. 

With the evolution of the upright or orthograde spine there took 
place a shortening of the lumbar part of the spinal column. The 
3 vertebra? which became modified in the course of development to 
form the sacrum were the twenty-seventh, the twenty-eighth and the 
twenty-ninth. The twenty-seventh formed the first of the sacral 
series in the earliest mammals. In some monkeys the twenty-seventh 
showed some admixture of lumbar traits. In others, the twenty-sixth 
showed signs of forsaking some of its lumbar traits and adapting the 
characters of the first sacral. There was a tendency in some for the pro- 
cess of sacralization to spread in a tailward direction, in others the ten- 
dency was in a headward direction. In a majority of chimpanzees 
the twenty-fifth became the first sacral, but among the orangs the 
twenty-fourth (fifth lumbar) formed the first of the sacral series. In 
man, as in the chimpanzee and gorilla, the twenty-fifth formed the 
first of the sacral series. In a series of 100 human skeletons approxi- 
mately 3 or 4 show a headward sacralization, while 6 or 8 show a 
tailward movement. In a similar number the eighteenth vertebra will 
bear the last rib in about 2, the nineteenth in 90 and the twentieth in 8. 

The brunt of the evolutionary or adaptional changes fell on the 
spinal musculature of the lumbar region. The spinal musculature 
obtained an ever-increasing attachment to the sacrum and pelvis. 
The pelvis became more and more a fixed base from which the erector 
spina? might act. In man the area for muscular origin was also increased 
by the backward tilting of the sacrum, so that its dorsal surface in the 
erect position looked upward as well as backward. The spine, trans- 
mitting the weight of the suprapelvic part of the body became poised 
on the anterior or basal end of the sacrum. The weight tended to 
tilt up the hinder or coccygeal end of the sacrum and would have done 
so were it not for, 1, the form and strength of the sacroiliac joints and, 
_, because the hinder end of the sacrum was bound to the ischial 
tuberosities by those particularly strong stays, the sacroiliac ligaments. 
I Here was also a tendency, when the sacrum was set obliquelv, for the 
basal end ot the spine to be dislocated forward into the pelvis, giving 
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rise to the condition known as spondylolisthesis. Such a dislocation 
was prevented by the articular processes of the last lumbar vertebra 
being locked within those of the sacrum. A sudden jump, or a severe 
effort to lift or carry a heavy weight, might cause the laminar arch of 
the last lumbar vertebra to snap and thus permit a forward displace- 
ment of the spine. Keith found no evidence which would lead him to 
suppose that the separation of the arch of the last lumbar vertebra was 
the result of maldevelopment. 

Kark 12 considered faulty posture to be the underlying cause of much 
genital change in women. The lumbar vertebra: are held in position 
mainly by the anterior and posterior common ligaments, the supra- 
spinoiis and interspinous ligaments. These are kept taut or relaxed 
according to the attitude of the spine and are subject to strain. When 
this strain is constantly repeated or prolonged, aching results. The 
ligaments are reinforced by the sacrospinalis muscle, which extends 
from the sacrum to the cervical region. This muscle is a large muscu- 
lar and tendinous mass, larger in the lumbar region than elsewhere, 
and it is by its aid that spinal movements take place and the trunk is 
held erect, the brunt of such action falling on the lumbosacral region. 
When this muscle is strained, therefore, or when it is not strong enough 
to carry out its normal or increased functibns, aching results in the 
lumbosacral region. The frequent association of backache with such 
conditions as retroversion, subinvolution, dysmenorrhea, congestion of 
the pelvic organs, is probably due. to the existence of a common etio- 
logical factor, namely, a weak back, loss of muscle tone and faulty 
posture. This might serve to explain why the treatment of retrover- 
sion and other gynecological disorders seldom relieves backache unless 
the back itself is treated, even to the neglect of a local displacement. 
The lumbar arch is in many respects analogous to the plantar arch in 
the foot. In the condition of flat foot, aching is caused by strain on 
the ligamentous structures of the flattened and weakened arch. This 
ache can usually be relieved by mechanically supporting the sagging 
arch. Further, by means of suitable exercises and massage, the mus- 
cles that normally support the arch are gradually strengthened until 
such time as the mechanical support can be dispensed with and the 
arch maintained by muscles and ligaments that have been rested and 
restored to function. 

Goldthwait et al., i0 in discussing the relation of body mechanics to 
disease, pointed out that the weight of the trunk and head rests mostly 
on the bodies of the vertebra: and the intervertebral discs. The articu- 
lar facets normally act only as stabilizers. The articular processes of 
the adjoining lumbar vertebra, with their facets, form the posterior 
wall of the intervertebral foramina. Where these two articular pro- 
cesses come together, there is a true joint with a capsule and ligaments. 
This joint has a normal range of motion. The amount of motion will 
vary with the shape of the facets. In the lordotic position of the 
lumbar spine the weight of the body is thrown backward upon the 
articular facets. Strain from faulty mechanics, therefore, must come 
on the articular facets and the joint capsule instead of on the body 
of the vertebra:. If this strain is great enough to cause inflammatory 
reaction and swelling of these ligaments and joints, the possibility of 
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narrowing the intervertebral foramina is very real. _ The spinous pro- 
cesses in lordosis may impinge on one another, and in extreme lordotic 
curves may act as ,a fulcrum and cause a stretching strain on the joints 
of the articular processes. If this backward strain was severe enough, 
these joints might be subluxed or even dislocated. Transverse^ pro- 
cesses may impinge on the wings of the sacrum, forming a true joint, 
or they may become firmly fused or sacralized. These changes will 
limit the possible amount of motion at this region of the spine in all 
directions and if, as one grows older, the curves of the spine become 
habitually increased, make more possible strains or irritations in this 
region. 

Brown 3 summarized this phase in his statement that the fundamental 
principles were; 1, A joint which is used habitually in a position which 
has free motion in either direction has a small potential of injury. 
Such a joint has the so-called factor of safety motion. 2, A joint which 
has a small or no factor of safety motion has a definite potential of 
injury. 3, The best treatment for an in jured joint is : first to correct 
the weight-bearing lines in order to regain the factor of safety motion, 
and then to be sure that function is carried out in good weight-bearing 
lines. 

Danforth and Wilson 7 found that in only a small proportion of 
patients with sciatica could an etiologic factor of a general or constitu- 
tional nature, such as diabetes, syphilis, alcoholism, lead poisoning, and 
so forth, producing an inflammatory or degenerative change directly 
in the nerve be elicited. Likewise, vertebral tuberculosis and neo- 
plasms, intrapelvic or extrapelvic tumors or inflammations producing 
pain either by direct pressure upon, or irritation of, the sciatic nerve 
at some point in its course or at its roots were comparatively rare. 
Essential or idiopathic sciatica (sciatic scoliosis) presented a clinical 
picture sufficiently striking to have earned for it a description as a 
disease entity. Goldthwait 9 was the first to investigate the problem 
from the anatomic and mechanical standpoint. He first called atten- 
tion to the frequent occurrence of vertebral abnormalities, such as 
sacralization of the transverse process of the fifth lumbar vertebra and 
asymmetrical development of the posterior articulations, and pointed 
out the etiologic role which they, in combination with faulty body 
posture, might play in the production of sciatic pain. By their investi- 
gation, which included a series of dissections, they proved that the 
intervertebral foramen between the fourth and fifth lumbar vertebne 
was always the smallest; that the fifth lumbar nerve root was usually 
the largest; the fifth nerve root was directly anterior to the posterior 
articulation between the fifth lumbar vertebra and the sacrum, and 
effusion in this joint might easily cause compression. Manipulation 
of the anatomic specimens demonstrated that hyperextension of the 
spine caused the posterior superior articular facets of the posterior 
joints to be driven upward toward the inferior intervertebral notches 
of the v ertebra next above and in this way diminished the size of the 
intervertebral foramen exerting pressure on the nerve. Narrowing of 
the intervertebral disc between the fifth lumbar and first sacral vertebne 
had the same effect. 

Putti-> considered sciatica as a symptom from the clinical standpoint. 
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In a diagram he illustrated the differentiation into neuritis, plexitis, 
funiculitis, ganglionitis and radiculitis, according to the area of the 
nerve-root involvement. In roentgenographic studies one is concerned 
only with funiculitis, because here only is pain found associated with 
anatomic alterations. The fourth and fifth nerves are those possess- 
ing the longest funicular portion of all those which constitute the 
lumbar plexus, that is they have the longest course through the inter- 
vertebral foramina. The funicular portion of the nerve does not lie 
within the arachnoid, but is only clothed by dura mater, and it is not 
bathed in cerebrospinal fluid. Around the funiculus there is a very 
rich venous plexus, which is much influenced by mechanical conditions 
outside the funiculus. This absence of arachnoid and a protective 
layer of fluid exposes the nerve to these outside mechanical influences 
and the surrounding venous, plexus puts it at the mercy of any con- 
gestion or stasis that may occur in the neighborhood from any one of 
numerous causes. Variations in the direction of the articular facets 
in the joint between the fifth lumbar and first sacral vertebrae not 
infrequently alter the shape and reduce the capacity of the interverte- 
bral foramina apd these articulations may be the site of a localized 
arthritis, which itself may irritate the nerve trunk. 

Mixter and Ayer 10 reported 34 cases of herniation or rupture of the 
intervertebral disc into the spinal canal. Pain was the first symptom 
in every case and it was for relief of pain that all except 2 sought relief; 
in the 2 cases disability was of prime importance. The pain was 
usually described as an ache in the low back, usually just to one side 
or the other, becoming paroxysmal on turning, stooping, coughing or 
sneezing, whereupon it would radiate outward over the buttock and 
down the back of the thigh, and at times the back of the leg also. 
Not infrequently the pain commenced in the midline and radiated 
down the back of both thighs, but unilateral distribution was the rule, 
even' though symptoms had lasted many months. Pain in the peri- 
neum was also present in 3 patients. In only 1 was the pain referred 
to the anterior aspect of the thigh. In spite of great pain, little objec- 
tively determined sensory loss was the rule, and only rarely was bilateral 
saddle anesthesia obtained. This condition was first described in 1911 
independently by Goldthwait in America and Middleton and Teacher 
in England; but these contributions seem to have been forgotten. In 
the meantime, reports of enchondroma or ecchondroma of the inter- 
vertebral disc began to appear and this interpretation continued in 
spite of the statement of their pathologist that the tumor on section 
looked like normal intervertebral disc. Mauric, 17 in 1933, from a 
study of the literature came to the conclusion that many of the so-called 
enchondromata and Schmorl’s nodules (herniations of the nucleus pul- 
posus) were identical. About the same time their clinical observations 
brought the same conclusion. The condition was rare compared with 
back strain, fracture, sacroiliac strain and the like. Examination of 
the spinal fluid and Roentgen ray examination with lipiodol were of 
the greatest importance in diagnosis. 
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Spondylolisthesis is another condition in which intractable low back 
pain brings the patient for examination. The first clinical observations 
were reported in the latter part of the Eighteenth Century. Ivilian 55 
(1853) gave it the name spondylolisthesis, a combination of the Greek 
words meaning slipping of the vertebra. Neugebauer 20 (1892) aroused 
interest in the subject, chiefly among obstetricians. There has been a 
considerable discussion as to the part of congenital separation of the 
neural arch, unilateral or bilateral, occurring through the laminre 
between the superior and inferior facets, and trauma, in the occurrence ( 
of this lesion. Congdon, 6 in a study of a series of spines, found this 
anomaly in 5% of these and quoted Willis 26 as having elicited 4.8% in 
a similar study. From his observations Congdon felt that only a 
considerable separation would be discernible in the roentgenogram of 
the living subject. Other writers have asserted that all the results 
of anatomic and clinical study oblige one in most cases to look on 
injury as the cause. Primary fracture of the interarticular portion of 
the neural arch of the fifth lumbar was probably the most frequent. 
Congenital anomalies are at least a predisposing factor in many cases. 
Koentgenographically, an ovoid shadow appearing over the upper 
sacral segment in the anteroposterior projection is suggestive, a roent- 
genogram made in the lateral projection will reveal a subluxation of 
one vertebral body on the adjoining one, usually the fifth lumbar on 
the first sacral, a lengthening of the diameter from the tip of the spinous 
process to the anterior border of the affected vertebra over that of the 
contiguous one, and a “hump” in the outline of the neural canal at 
the point of involvement. A vertical line at right angles to the lower 
border of the vertebra above will pass anterior to the body of the 
dislocated vertebra in spondylolisthesis and through the body in the 
normal. Fixation by bone graft may be necessary for the relief of 
symptoms. 

From the extensive literature covering the various phases of this 
interesting symptom some essays have been selected for this review 
that have not been specifically acknowledged, but these have been 
included in the bibliography to afford a more comprehensive study to 
those particularly interested in the subject as a whole. 

C. G. Sutherland, M.D. 
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CENTENARY OF GERHARD’S DIFFERENTIATION OF 
TYPHOID FROM TYPHUS FEVER. 

“Thus, the triple lesion of the glands of Peyer, mesenteric glands 
and spleen, constituting the anatomical characteristic of the 
dothinenteritis of typhoid fever, although sought for with the 
greatest care, evidently did not exist in the epidemic typhus/’ 

(Am. J. Med. Sci., 19, 302, 1837.) 

Among the many noteworthy articles that have appeared in this 
Journal during the 127 years of its existence none is of greater 
importance than W. W. Gerhard’s contribution “On the Typhus 
Fever, winch occurred at Philadelphia in the Spring and Summer of 
183G; illustrated by Clinical Observations at the Philadelphia 
Hospital; showing the distinction between this form of disease and - 
Dothinenteritis or the Typhoid Fever with alteration of the follicle 
of the small intestine.’’ As this notable landmark in early American 
medical literature appeared in this Journal in 1837 (February and 
August numbers), it is appropriate to commemorate its centenary 
at this time. 

For the younger medical generation of today to whom typhoid 
fever has become almost a medical rarity, it must be difficult to 
visualize what an important step in medical progress this paper 
represents. Not only did this admirable clinico-pathologic study— 
in the best Louis tradition— segregate once and for all an important 
single disease, but it is perhaps of even greater significance from its 
effects in making a definite break in the hitherto confused mass of 
the continued fevers. This is not the place to go into any details 
of this complex situation that had lasted for centuries; nor is such 
action necessary, as the story has been well told elsewhere, especially 
by Dr. V illiam II. Welch in the first Gerhard lecture of the Phila- 
delphia Pathological Society (Proc., 28, 42, 1925). We wish at this 
time merely humbly to commemorate the centenary of one of this 
Journal’s most important articles. 

The Editors. 
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A CLINICAL LECTURE AS OF TWENTY-FIVE YEARS AGO. 

By Henry A. Christian, M.D., 
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THE THEORY AND PRACTICE OF PHYSIC, HARVARD MEDICAL SCHOOL,- BOSTON, MASS. 

(Given in the Amphitheatre of the Peter Bent Brigham Hospital, May 27, 1937, 
on the Occasion of the 25th Anniversary of the Class of 1912 of the 
Harvard Medical School.) 

It so happens that the twenty-fifth anniversary of the graduation 
of the Class of 1912 from the Harvard Medical School is a particular 
anniversary in my own medical life. In September, 1908, you of the 
Class of 1912 were beginning your medical careers. In that same 
year I was beginning the teaching of Medicine from the Chair of the 
Theory and Practice of Physic. This Chair at Harvard University 
has a past history indicating its great comfort. It is an historical 
fact that the Professors of the Theory and Practice of Physic all 
■ have looked on medical life from that chair for long periods of time. 
Benjamin Waterhouse, its first occupant, began early in life to sit 
in the chair and continued there for 30 years. Nobody has ever 
occupied it for less than 15 years, and the, majority range between 
15 and 30 years. If my activity continues through to my academic 
demise, I shall beat out old Benjamin by one year and establish a 
record for the chair. 

This afternoon I am going to ask you to take yourselves back to 

• ^^. an d place yourselves- once again on the benches 

m ] e ^ c , 1 ,’! e room the Medical School and let us re-discuss much 

a + 'ti ? a K 1 ^ n a ^°P lc illustrated by a patient who was not present 
at the exercise, became in . • r. 

Boston at the Carney HosniSf “ S ?? th 

was just across the street from 

buildings. 1 trom “ ere m the Harvard Medical School 

\OL. 194, No. G. 1937 
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We started in the early autumn of 2910 on a discussion of nephritis 
and I think it may be of interest today to pass around to you the 
classification of nephritis that we were then using. 

Classification of Nephritis. 


Lecture No. 1. 
Pathological classification. 


Clinical classification. 


1. Acute degenerative nephritis 

2. Acute exudative glomerulonephritis 

3. Acute proliferative glomerulonephritis 

a. Capsular glomerulonephritis 

b. Intracapillary glomerulonephritis 

4. Acute non-suppurative interstitial nephritis 

5. Acute suppurative interstitial nephritis 


Acute nephritis 


6. Subacute glomerulonephritis 

7. Chronic parenchymatous nephritis 

Amyloid nephritis 

8. Chronic interstitial nephritis 

Arteriosclerotic 


Subacute nephritis 
Chronic parenchymatous 

Chronic interstitial 


I began my lecture by running over the classification of nephritis 
that had been given to you in the Department of Pathology and 
pointed out that a pathologic classification was not practical for 
application to every day clinical cases. Having myself taught in 
pathology and conducted the laboratory work for 3 years, I let 
you in on a little secret, namely, that the specimens of kidney, the 
sections of which you studied in your course in pathology, were 
accumulated with great difficulty from an enormous amount of 
material. Pathologists had worked hard to obtain those specimens 
for you, because ordinarily autopsies show a multiplicity of lesions in 
any single nephritic kidney. If one tries to apply to clinical work 
a pathologic classification such as the one you were taught, one 
becomes considerably, confused. To avoid this, a large group (5) of 
the acute forms of nephritis in the pathologic classification were 
brought down clinically to just one, acute nephritis. 

There were two forms of chronic nephritis in the pathologic 
classification; you will note the nomenclature of 25 years ago, inter- 
stitial and parenchymatous nephritis. In between the extremes of 
acute and chronic nephritis is a group, which was put down as sub- 
acute. This probably is closer in pathologic resemblances to the 
acute than the chronic. Clinically for these we used the same terms 
as in the pathologic classification, we spoke of subacute nephritis, 
chronic parenchymatous nephritis and chronic interstitial nephritis. 
Today, it is more fashionable to speak of chronic glomerular and 
chronic vascular or arteriolosclerotic nephritis. 

Now let us turn to our case of 25 years ago. 

He was a boy aged 15, with an essentially negative past history, except 
for an interesting sequence of childhood diseases. He had had mumps, 
measles and whooping cough all before he was 6 years of age. From b to m 
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he had had no acute infectious disease of any sort. He first came into 

the hospital on September 21, 1908. _ . , . . T , 

About 6 months before entry he had a septic condition m his knee, it 
was described as purulent arthritis. Judging, however, by the scar of the 
drainage incision and the perfection of the function of his knee joint, it is 
likely that he had merely an infection about rather than in his joint. He 
was well until September 15, that is, 6 days before he came into the hospital, 
when he had a severe attack of colicky pain in the abdomen. The pain per- 
sisted in a succession of attacks, which lasted anywhere from a few minutes 
to an hour or two, and were most severe in the right lower quadrant, though 
radiating to a certain extent over the entire abdomen. The bowels were 
loose rather than constipated. He knew of no recent dietary indiscretion. 

He entered on the surgical service. His physical examination essentially 
was negative except for a slight degree of tenderness in his right lower quad- 
rant brought about by pressure over it. The next morning his appendix 
was removed, and it was normal except for two small concretions. He 
stayed in the hospital from September 21 to October 1 and was sent home 
well. 

On October 4, 3 days after he went home, while sitting up in a chair, 
he was seized with severe abdominal pain in the region of the liver, aching 
in quality, which lasted for half an hour. His bowels were constipated; 
he vomited a liquid, greenish material with pain. He was very sure that 
he had eaten nothing indigestible. 

The symptoms continued until his second entrance to the hospital, on 
October 11. The pain, however, began to decrease so that he felt very 
much better on the day of entry than he felt previously; he even was 
strong enough to walk about the ward without any discomfort before he 
was put to bed. But the next morning he vomited again and had recurrence 
of pain now so intense that it caused him to draw his legs up over his abdo- 
men. 


He had been passing the usual normal amount of urine during his illness. 
He had lost a little weight. 

He was rather undernourished and pale. His tongue was a bit coated.. 
His radial arteries seemed, for his age, very definitely thickened. The 
lungs and heart seemed quite normal. There was slight edema of both 
ankles. Over both buttocks, and over the internal and external surfaces 
of the lower legs and feet there was a macular eruption, the macules being 
dark red to brownish in color and about the size of a pin head. 

His urine showed albumin; the first specimen contained 0.25%, the second 
specimen 0.7 %, the third specimen 0.6%. .The specific gravity of the speci- 
mens were 1.009, 1.020, 1.023. The amount of urine excreted was somewhat 
decreased. Each specimen contained numerous finely and coarsely granular 
and epithelial casts, a few leukocytes and a few red cells. These represented 
the usual findings in his urine during his stay in the hospital. 

I he rash gradually decreased, disappeared, reappeared on .October 22 
and subsequently disappeared. On October 21 it was noticed that he had 
a it le swelling of his face. The boy thought we were not giving him enough 

rr. | , A a f, V s m ?ther thought we were starving him, so she took him home. 
He lefUhe hospital on October 22. 

On .November 12 he reappeared at the hospital now giving this story. 

G 1( £ v ? ns us he „ iiat j stayed in bed part of the time, at first feeling fairly 
hP'iri P re q ent ly his legs and scrotum began to swell. He had no 
it- no re ^ urn 01 the rash, no abdominal pain, no vomiting, no chills. 
* : r i n ?i n0W was a 1 ! ttle scantier than it had been, a little more con- 

COntaiaed a .^tle more albumin, but in the 
-ediment had essentially the same cast picture. 
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The physical examination was very different. He had a coated tongue. 
The heart was perhaps a trifle enlarged on percussion. Over both backs, 
below the angle of the scapula, there was dulness pn percussion, decreased 
breath sounds and distant, fine, crackling rales. His belly was distended, 
tympanitic in the upper part with dulness in the flanks. There was marked 
edema, beginning at his toes and going up over his abdomen with excessive 
edema over his scrotum. His weight, having been stated when he was well 
to be 108 pounds, was now 122 pounds; in a few days it increased to 123j 
pounds and then began to decrease as the fluid began to recede. By Thanks- 
giving time, November 26, he was fairly free from edema. He celebrated 
Thanksgiving well if not wisely. He made special arrangements on his own 
responsibility with the cook, and she behind the screen served him a regular 
Thanksgiving dinner, which he ate. 

The evening of November 27 he had a little headache. The next day he 
did not want any food, and the idea of Thanksgiving dinner was very repug- 
nant. At 2 a.m. that night he suddenly jumped out of bed, ran to the bath- 
room, was caught by the nurse and carried back to bed. He would not tell 
why he went to the bathroom. He slept the rest of the night from 2 a.m. on. 
At 7 a.m. he was found struggling in bed, with pupils dilated and twitching 
of the eyes, his eyes opening and shutting rapidly; he was thrashing his 
head from one side to another and at times not breathing, during which 
period he became cyanosed. 

The condition was relieved by pulling the jaw forward as his throat 
became filled with mucus. He prespired freely. Between 7 a.m. and 9 a.m. 
he had 8 sucli convulsive seizures. He then remained quiet juntil about 
2 p.m., when he had another convulsion. This quieted down, and he had no 
more until 8 p.m., when he had another and 3 the following morning. Sub- 
sequently he had no more. 

During the period when he had his seizures, he became semicomatose, 
but gradually improved, cleared up mentally and 50 hours after the attacks 
started he was just about in the condition he was before they began. Noth- 
ing else particularly happened. 

We kept him in the hospital until February 19. The edema by then had 
all disappeared, he was gaining weight and was feeling very well. The urine 
was not very different from what it was when he first came in, but it seemed 
vise to let him go home. His eye grounds showed nothing abnormal and 
I read in some of my lecture notes that I demonstrated to you 25 years ago 
an electric ophthalmoscope, showing how easy it was to use and how defin- 
itely it should be a part of the armamentarium of every doctor. 

The middle of that following summer (June, 1909) he noticed that his 
urine was very dark in color and decreased in amount. This frightened 
him so that he came back into the hospital. He now weighed 118 pounds, 
looked well and had no edema. His urine contained a little albumin plus 
many casts. He stayed in the hospital for a few days and then went home. 

He was seen again on October 5, 1910. Now his blood pressure had gone 
up. Up to this time it had been normal, now it was 150. No other changes 
were noted. He had now gained in weight to 134 pounds. 

I saw him for the last time 2 years after his first admission, that is, in 
January, 1911. His blood pressure had returned to normal. His weight 
was 1471 pounds. His urine had a very slight trace of albumin and a very 
rare hyaline cast. He had been working steadily for 2 years in a machine 
shop running a lathe, and he felt perfectly well. 

Now you notice that this history up to the note of October 5, 
1910 antedated the time that I presented it to you (October 4 of that 
year). On that occasion we discussed this case. It may be interest- 
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ing'to re-discuss it much as we did then, contrasting our views of it ^ 

then with our present views. . 

One of the features of the case that seemed interesting was the 
possible effect of the appendectomy in the .development of the 
nephritis. I spoke to you of the effects of ether in patients with or 
without renal disease and described to you a patient that I had had 
a few years before when I was inaugurating the clinical clerkship 
in Medicine at the Massachusetts General Hospital, which, by the 
way, I had the pleasure of starting with Dr. R. H. Fitz, in the 
autumn of 1905. With a group of students I observed a patient's 
specimen which, standing in the old fashioned urine glass that they 
used at the Massachusetts General Hospital, had a greenish, grayish 
sediment of about 1 inch at the bottom of the urine glass, which 
consisted almost entirely of granular casts. There was only the 
very slightest possible trace of albumin in this urine. The patient 
had received a considerable amount of ether the day before the 
urine was passed. The next day the urine was clear; there was not 
a trace of albumin and only an occasional hyaline cast. The next 
day the mine was entirely normal. I tried to leave you with the 
idea that an anesthetic might irritate the kidneys, but by and 
large one need not worry much about anesthesia as far as .the kidney 
was concerned, unless there was some very serious preexisting renal 
disturbance. This view I still maintain. 

Another point that seemed of interest 25 years ago was the pos- 
sibility of estimating by clinical observation the type of pathologic 
changes in the boy’s kidney according to the classification of nephri- 
tis which we then were using. I pinned one of the members of the 
class down to offering the opinion that the boy’s kidney was large 
and that the nephritis, essentially, was of the glomerular type. 
On the other hand, it seemed impossible clinically to predict minute 
microscopic changes as for instance whether the patient had, as 
Dr. Councilman used to say “an intracapil'Iary proliferative glo- 
merular lesion” or some other type of lesion. It was suggested that 
in all probability there also were degenerative changes in the epi- 
thelial cells, and that if one looked, one might find fat in the urine. 

The skin lesions provoked much interest. Finally the class evolved 
a very interesting and modern point of view regarding their probable 
significance. We concluded that in the light of what was known, 
nephritis was not solely a disease of the kidney but also was a general 
systemic disease which involved the entire capillary system. Blood 
cells appeared in the urine due to weakening of the renal capillaries, 
and in similar fashion, edema appeared in the skin, weakened skin 
capillaries might give way and so cause the skin lesions such as were 
observed. 

together we analyzed carefully the history. We discussed the 
patient s abdominal pain, which apparently was not related to anv 
abdominal pathologic process in the sense of appendix or gall-bladder 
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disease, and pointed out that abdominal pain is not a very uncom- 
mon symptom in acute nephritis and sometimes may also occur in 
the early stages of chronic nephritis; also we reminded ourselves 
that abdominal pain is not an unusual symptom in patients who have 
purpuric spots and that possibly this patient had a form of Henoch’s 
purpura to explain his attacks. We knew that this patient had 
edema, that the edema cleared up and was followed by a uremic 
stage of 2 or 3 days’ duration when convulsive seizures with coma 
appeared; that then he came out of this and gradually got better, 
his urine improved, and the albuminuria grew less. But a short 
time later, after a stage of apparent improvement, one day he 
noticed that his urine had become very dark and bloody again, and 
that the process had exacerbated, again to clear up until eventually 
the patient was working every day at a job and was seemingly 
healthy. 

.All this discussion naturally led to the matter of prognosis. In 
my opinion, it depended on whether this patient was developing a 
granular kidney or not. If so, the prognosis would probably be 
expressed by saying that the case would gradually change into the 
picture of chronic interstitial nephritis and the patient would prob- 
ably live 4 or 5 years with it. Yet, on the other hand, it was per- 
fectly possible for him to continue to excrete albumin and a certain 
number of casts and have very little change from now on in his 
renal condition. He even might stay clinically well almost indefin- 
itely, because part of his kidney tissue would recover and become 
normal kidney and carry on the function of the kidney, although 
certain foci would remain injured, and these would furnish albumin 
and casts, while the good tissue would keep the machinery going 
effectively. On the other hand, I warned you to remember that 
subsequent acute illnesses would be likely to cause exacerbations. 

I believed it probable that this particular boy would develop chronic 
interstitial nephritis and go down hill fairly quickly; but I knew of 
people who had excreted albumin and casts and only after 20 or 30 
years of this died of uremia. 

Next we took up the mechanism of edema, and it is quite interest- 
ing, I think, to run over this subject, as told to you 25 years ago, and 
contrast it with the explanation which our present fourth year men 
give when they are asked what is the pathologic physiology of 
edema. 

- We emphasized the fact that the glomerulus in its diseased condi- 
tion must interfere with the excretion of fluid and thereby theoretic- 
ally should lead to what was spoken of as hydremic plethora. Against 
this theory was the fact that, as a rule, it was very difficult to demon- 
strate any increase of fluid in the blood, or hydremic plethora, in a 
patient with nephritis, and when “hydremic plethora” was demon- 
strable, it usually, though not always, failed to correspond with the 
edema. The patient who was not edematous might show plethora, 
and the patient who had edema might not show it. 
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Then we considered the relationship of edema to salt retention, 
and I cited to you cases in which the intake of salt seemed to con- 
trol the accumulation or the disappearance of the edema fluid; 
but pointed out that that was not the whole answer, because there 
was a very definite group of cases that bad marked salt retention 
and never had any edema at all. In the old fashioned terminology, 
such cases were those with chronic interstitial nephritis. I made 
a practical suggestion that in the management of an edematous 
patient, it was wise to try a restriction of salt, and if this method 
of dieting worked to lessen the edema, to continue with it; but that 
if it did not work, not to keep on with a saltless, unpalatable diet 
known to be accomplishing no good. 

Another theory regarding the mechanism of edema was that the 
important cause lay in a generalized vascular lesion, a diseased con- 
dition of the small blood-vessels all over the body. In explanation 
of edema of such origin we could not offer very much from the 
clinical side, but we could offer a good deal from the experimental 
pathologic side. As I pointed out, in 1888, in Chittenden’s labora- 
tory in New Haven, Dr. Samuel Lambert, subsequently Professor 
of Medicine at Columbia University Medical School, Dean at the 
College of Physicians and Surgeons and Chief Physician at St. 
Luke’s, and who by the way still is living, began to use uranium 
nitrate and found that this produced in rabbits nephritis of a form 
with which was associated edema, whereas other experimental sub- 
stances would produce acute nephritis but without edema. Then 
I reminded you that in 1875 or 1877, about the time Dr. William 
Welch was working in Cohnheim’s Laboratory, Cohnheim had 
shown that one could give animals things that produced kidney 
lesions, but such animals did not develop edema, even if a large 
amount of fluid was administered. But if one irritated the skins of 
such animals by rubbing on chloroform, the irritated part of the 
skin would become edematous. This observation suggested that 
some local skin condition on top of a background of renal disease 
made for edema. Finally, about 1908, Dr. Richard M. Pearce had 
been working in Philadelphia at the University of Pennsylvania on 
the problems of edema, stimulated somewhat by the well known 
interest of the late Dr. Weir Mitchell in snake bite. Dr. Pearce 
knew that if a rattle-snake bit an individual in the arm, let us say, 
the individual’s arm swelled up and there developed an enormous 
amount of edema and hemorrhage in the tissues near the site of the 
wound. He found that if one injured the kidney of an animal with 
something like potassium bichromate that would not produce 
edema, and to the same animal gave snake venom short of producing 
hemorrhage, the vascular system was injured and edema developed. 

From such observations, therefore, it seemed reasonable to believe 
that perhaps the most important part of the mechanism of edema 
was related to injury of the peripheral vascular system by toxic 
substances formed or not excreted in nephritis. That is exactly the 
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explanation that would be given today for the edema of the early 
stages of acute nephritis. , 

It is very interesting, that although in regard to salt retention 
we went into the idea of osmotic pressure of fluid and used the salt 
retention osmosis relationship to explain the edema in some patients, 
we had nothing to say about the plasma proteins, which now seem 
important in the mechanism of edema. My lectures were given 
to you in the autumn of 1910. In 1896 Starling had described the 
relationship of osmotic pressure of proteins to fluid exchange be- 
tween blood-vessels and tissue spaces, pointing out that as the albu- 
min content of the plasma was decreased, osmotic pressure changed, 
and the fluid exuded out of the vessels faster than it was taken up by 
the veins. Clinicians apparently paid no attention to Starling’s 
work and made no use of it until much later. I certainly did not, 
notwithstanding the fact that Starling came over to this country 
3 or 4 years before my lectures to you and gave a lecture on that 
particular subject. 

It took 10 or 12 years more before physicians realized the impor- 
tance of this physiologic idea, for it was not until 1920 or there- 
abouts that they began to talk of it. Leo Loeb in a very extensive 
review of the causes of edema published in 1923-1924 mentioned 
Starling’s ideas, but did not think them especially important. To- 
day in order to explain the formation of edema, we talk about 
capillary permeability, salt retention and now add the effect of vari- 
ations of the plasma protein as part of the mechanism of edema, 
realizing that not one single factor, but combinations of varying 
factors lead to edema. 

There is one more topic that we took up at the clinic 25 years 
ago, namely the frequency of high blood pressure in cases with 
chronic renal lesions. Dr. Roger I. Lee had very recently published 
a study calling attention to the relation of high blood pressure to 
the lesions in the kidney. We discussed his observations and came 
to the conclusion that the prime factor in hypertension was periph- 
eral vascular constriction in some way related to the lesion in the 
kidney. This is about all one can say with certainty about high 
blood pressure in nephritis today, 25 years later. 

It has been a great pleasure to me to welcome you back today 
and repeat for you again a clinical lecture on nephritis. Your faces 
are somewhat changed, perhaps, but not much more than has 
changed our physiological conception of chronic nephritis in 25 
years. The more I have looked at each of you during this lecture, 
the more unchanged have each of you seemed to be. I now see 
smiles again that I used to see frequently. But today on the seats 
I do not see anybody asleep, while that was not a Very uncommon 
experience 25 years ago. Perhaps this is an omen signifying your 
greater interest in medicine. I hope that many of you will be here 
at your fiftieth reunion to consider nephritis, edema and high blood 
pressure. 
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VACCINATION AGAINST EPIDEMIC INFLUENZA WITH ACTIVE 
VIRUS OF HUMAN INFLUENZA.* 

(A Two-year Study.) 

Br Joseph Stokes, Jr., M.D., 

Aims C. McGuinness, M.D., 

Paul H. Langner, Jr., M.D., 

AND 

Dorothy R. Shaw, M.S., 

PHILADELPHIA, PA. 

(From the Department of Pediatries, School of Medicine, University of Pennsylvania, 

and the Children’s Hospital.) 

The studies reported here concern the results of intramuscular 
vaccination of human beings in large State Colonies with active 
virus of human influenza, covering the epidemics of respiratory 
infections of two winters, 1935-1936 and 1936-1937. 

Since 1933 when Smith, Andre wes, and Laidlaw 4 first isolated 
in ferrets the W.S.. virus from nasopharyngeal washings of an indi- 
vidual suffering from epidemic influenza, in practically all subse- 
quent sharp outbreaks studied, viruses of .closely similar antigenic 
properties have been isolated. Also during the past winter, 1936- 
1937, from a pandemic involving European countries, the British 
Isles, and the United States, closely similar viruses were isolated. 

These viruses have not been found in the absence of influenza 
epidemics and when injected intranasally in ferrets and mice cause 
a disease which is practically identical with influenza of varying 
degrees of severity in human beings. When repeatedly injected 
into these animals by other routes than the respiratory tract, no 
disease is produced, but on the other hand an immunity to the 
disease is obtained. Following repeated injections of active influenza 
virus, it is as yet uncertain how long immunity remains. 

The probable etiologic relationship of these viruses to influenza 
has been shown on human volunteers by Smorodintseff, et alJ when 
the great majority suffered attacks following inhalation of a virus- 
containing spray. 

Magill and Francis 3 produced in the serum of the rabbit, a natur- 
ally immune animal, for a short period neutralizing antibodies 
specific only for the strain of virus injected. Later, however, cross 

* These studies were assisted by a grant from the Bureau of Animal Industry, 
United States Department of Agriculture, and by the Lyophile Serum Fund donated 
by the Board of Managers of the Abington Memorial Hospital. 

The ferret colony was obtained through a grant from the International Health 
Division of the Rockefeller Foundation, New York. 
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neutralizing antibodies appear in the serum with or without an 
additional intraperitoneal injection of virus. In these experiments 
the results “would suggest contrary to previously expressed opinion 1 
that the swine virus comprises a more complex antigen than the 
human strains and that the common antigen which elicits the cross 
neutralizing antibodies is more effectively present in the swine 
virus.” 

Despite the demonstrated differences in the antigenic components 
of the influenza virus strains so far isolated, nevertheless, in a 
consideration of the production of immunity in the susceptible or 
in the nonsusceptible animal, it is significant that repeated injec- 
tions by other routes than the respiratory tract of any one of the 
human strains isolated has given cross-protection against all of the 
other strains. For this reason the production of active immunity 
in human beings against epidemic influenza with one or more of the 
virus strains has appeared worthy of trial and has resulted in the 
studies previously reported 6 and in the present further extension of 
those studies. 

Method of Vaccination. In our earlier studies both the human influenza 
virus of Francis (PR-8) and the swine influenza virus of Shope (S— 15) were - 
used for intramuscular injection. Berkefeld filtrates of suspensions of 
infected mouse lungs free as far as could be determined from any other 
organism pathogenic for man, were used as vaccines, whereas during the 
more recent studies active human virus (PR-8) grown on chick embryo 
tissue cultures, was used. The reasons for the use of active human virus 
rather than of inactivated virus for vaccination have been discussed previ- 
ously. 6 In 1935-1936, a single colony* of approximately 800 individuals 
was available for study; in 1936-1937, four additional State Colonies and 
one private institution were made available, including in all slightly over 
5000 individuals. In the winter of 1935-1936, 110 individuals were injected 
with active human virus (PR-8) and 138 with active swine virus (S— 15) in 
mouse lung emulsion, while .the rest of the colony (550) remained unvac- 
cinated. In 1936-1937, all except 8f of those vaccinated during the previous 
winter season again received active human virus (PR-S) intramuscularly 
in the form of chick embryo tissue cultures, and in addition approximately 
one-third of each of the new colonies added to the study were vaccinated 
with the latter type of vaccine. In contrast to the first season, all vaccina- 
tions were performed during the fall and early winter at a time -when respir- 
atory infections were minimal. 

The chick embryo tissue culture vaccine was grown in large oval culture 
flasks of 1 liter. A single 13-day chick embryo was finely divided in 200 cc. 
of Tyrode’s solution to which the virus culture was added and the culture 
was incubated for 48 hours. Of this culture 2 cc. were injected intramus- 

* We are indebted to the Department of Institutions and Agencies of the State of 
New Jersey for their interest and cooperation in these studies. 

t On account of the discharge and deaths of a few inmates during the period of 
study, the numbers in the colonies mentioned throughout are necessarily approxi- 
mate. Such changes were insufficient to interfere with the statistical analysis of the 
results, and occurred proportionately among vaccinated and unvaccinated inmates. 
For instance, in Colony N. L. among those whose vaccinations were completed on 
December 15, 1936, there were 10 who were not present in the Colony when the 
epidemic started on January 20, 1937. Slightly more than 275 individuals had been 
vaccinated so that the groups in Table 3 remained relatively unchanged. 
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cularly at weekly intervals for 3 doses. The potency of the virus culture 
was tested in mice before and after injections and a similar fourth dose was 
injected if any single batch of vaccine failed to show typical lung lesions 
in mice in a dilution of 1:1000. The method of giving intranasal instilla- 
tions and of determining lesions in mice has been previously described. 0 

All of the inmates were housed in cottages, the first third alphabetically 
in each cottage being chosen for vaccination. In two of the colonies, in 
which influenza epidemics later occurred there were also common dining 
and amusement halls which insured fairly close contact of all the inmates. 

Results. Mild local reactions were noted at times when virus- 
infected mouse lung was used as the vaccine, and in one instance 
there was a rather severe local reaction. Such reactions were absent 
when the chick embryo virus vaccine was used, aside from mild 
soreness such as occurs from a similar injection of 2 cc. of human 
serum. In a very few individuals and usually within 24 hours 
following the second injection of the latter vaccine, a slight watery 
discharge from the nose and “stuffiness” were noted, resembling in 
some respects a common cold. This cleared rapidly and appeared 
to be a transient vasomotor response, possibly of an allergic nature. 
From one such individual, vaccinated in another institution in 
Philadelphia, nasopharyngeal washings injected intranasally into 
an anesthetized ferret gave no evidence of the presence of influenza 
virus. Such reactions* usually followed the second injection of 
vaccine, were afebrile, evanescent, and without generalized signs 
or symptoms. Neither among the 1700 vaccinated individuals nor 
among the 3300 unvaccinated who in each cottage were in quite 
intimate contact with those vaccinated, was there any evidence 
of respiratory infection as a result of the vaccination. During 
the period of vaccination of all colonies from October, 1936, to 
January 1, 1937, there were no epidemics of respiratory disease, and 
from the records of all colonies it was noted that dqring the last 
months of 1936 there was unusual freedom from respiratory infec- 
tions. Because of the large number of mice required (approximately 
11,000) for study of the neutralizing properties of the sera both 
before and after vaccination in 1935-1936, 6 a representative number 
of sera were obtained at similar intervals during 1936-1937 from 
all but one of the colonies studied. These neutralization tests will 
be reported later. 

Clinical Results. Epidemics of influenza during 1936-1937 
occurred in Philadelphia and in two of the colonies, N.L. and J., 
as shown by recovery of human influenza virus from nasopharyn- 
geal washings through ferret passage. Probably also the disease 
occurred a little later in a few cottages of Colony S., although in so 

* One of us, P. H. L„ Jr., injected chick embryo tissue culture virus intradermally 
mto a number of individuals known to be allergic to chicken, and to e^g, without anv 
general reaction. ° y 
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few individuals that nasopharyngeal washings were not obtained.* 
Colony S. is so large, about 1450 inmates, that a number of febrile 
respiratory infections may occur without assuming epidemic pro- 
portions. In Colony N.L. a similar epidemic had occurred during 
the previous season (February and March, 1936). 6 In this epidemic 
the human influenza virus was in all probability the causative 
agent since neutralizing antibodies appeared in the sera of unvac- 
cinated children in the epidemic area around the colony during 
convalescence when none were present in their sera during the ill- 
ness. Studies of the nasal and throat washings from the febrile 
cases in this epidemic were not sufficient to furnish significant data. 
This epidemic, previously reported, is summarized in this report 
(Table 1) since it has a bearing on the epidemic in the same colony 
and in the other colonies, in 1937. In Table 2 are recorded the days 
of fever in each group. From this table it appears possible that a 
certain amount of protection was afforded by the S-15 virus vac- 
cine, even though the incidence of febrile respiratory infections in 
this group and in the unvaccinated group were approximately the 
same. Excellent protection against the epidemic disease appeared 
to be afforded by the PR-8 virus vaccine. 


Table 1. — Summary op Clinical Results — Colony N.L., March, 1936. 


Group. 

Number in 
group. 

Febrile. , 

Cases. % 

Unvaccinated . 

. 550 

69 

12.5 

S-15 vaccinated 

. 138 

17 

12.4 

PR-8 vaccinated 

110 

3 

2.7 


Afebrile. 


Cases. % 

59 10.7 

20 14.3 

16 14.5 


Application of the X 2 test to these data shows that the observed differences in the 
febrile cases between the PR-8 vaccinated and the unvaccinated groups are significant. 


Table 2. — Days op Fever: S9 Cases op Upper Respiratory Infection, Colony 

N.L., March, 1936. 


Total days Days fever 

Group. . Vaccine. of fever. per person. 

A Human 9 .08 

B Swine 39 .28 

C None 253 .46 


Colonies N.L. and J. have had closer and more frequent contact 
with urban centers than the other four colonies. In their epidemics 
of 1937 the first cases of respiratory infections were among employees 
who had been visiting in such centers, and among boys who had 
been on vacation.! The epidemic of influenza as studied by Francis 
and Magill 2 in New York City had reached its height in the latter 
part of December, and a less severe influenza epidemic reached its 

* Although the majority of the febrile respiratory infections were considered to be 
influenza at the time of occurrence, so few ferrets were then available that it was con- 
sidered wiser to wait for a spread of the disease throughout the colony before obtain- 
ing nasopharyngeal washings. This spread did not occur. 

f Vacations aro allowed from Colonies N.L. and J., but from none of the other 
institutions studied, 
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height in Philadelphia during the early part of January. In Colony 
N.L. the influenza epidemic began on about January 20, 1937, 
reaching its height through February, while in Colony J . a smaller 
epidemic started about February 1, 1937, and reached its height 
at approximately the same time. The three intramuscular injec- 
tions at weekly intervals were completed in Colony N.L. on Decem- 
ber 15, 1936, whereas they were completed in Colony J. on November 
28, 1936. The signs, symptoms and course of the disease were 
characteristic of what was noted throughout most of the United 
States during this same period, with certain slight variations in the 
different colonies studied. 

In Chart I is recorded graphically the course of the 1937 epidemic 
at Colony N.L. It will be noted that before and after the epidemic 
when only afebrile respiratory infections were occurring, there was 
little if any difference in incidence of infections between the vac- 
cinated and unvaccinated groups. This equal incidence of afebrile 
respiratory infections in the vaccinated and unvaccinated groups 
among all the colonies when free of epidemics is striking evidence 
favoring the statistical value of differences in incidence of febrile 
infections between the two groups when the epidemics occurred. 

Each peak of febrile infections in the unvaccinated group was 
closely followed by a peak of afebrile infections in the same group, 
without any corresponding peaks of infection in the vaccinated 
group. From this it would appear that afebrile respiratory infec- 
tions which were actually mild influenza occurred while the incidence 
of febrile influenza was dropping toward the end of the epidemic, 
but that this sudden rise of mild influenza did not occur in the 
vaccinated group due possibly to the protection afforded by the 
vaccine. It is also interesting that at the height of the epidemic 
during the week when there were 25 febrile cases in the unvaccinated 
group, only 2 febrile cases occurred among the vaccinated group. 
After March 1st, the nature of the respiratory infections in the 
febrile cases markedly changed. At this time there was no longer 
the sudden onset with chill, generalized aches, and pains, followed 
by a racking cough, but rather a purulent type of infection involving 
the nose and throat practically free of cough in the early stages, 
but with a thick purulent discharge Jrom the sinuses. It appeared 
possible that this was entirely of bacterial origin; a hypothesis 
partially confirmed by the fact that from nasopharyngeal washings 
taken a,t this time the human influenza virus could not be isolated. 

Previously on February 2 and February 4 from all pools of naso- 
pharyngeal washings taken from unvaccinated individuals, human 
influenza viruses had been isolated. The washings from one vac- 
cinated individual were included in one of these pools without 
separation from the other washings,- and it is therefore impossible 
to determine whether or not the human influenza virus was present 
m his secretions, as distinguished from the secretions of others in 
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tli6 stupe pool. Due to the alteration in the charactei of the febrile 
infections and to the inability to obtain human influenza virus 
during this same period, Table 3 includes all febrile respiratory 
cases from January 20 to March 1, at which time the incidence of 
febrile cases was rapidly decreasing. Table 4 gives a comparison 
of the number of days of fever in the two groups. In this colony ’ 
the majority of the white blood cell counts during the epidemic were 
between 3000 and 6000, and while some were as high as 9000, very 
few fell above this figure. Of those with temperatures of 102° and 
over there were 36 individuals among the unvaccinated group and 
only .5 among the vaccinated group; an indication of the marked 
difference in severity between the groups. The marked difference 
in total days of fever in the two groups as shown in Table 3 also 
indicates the difference in severity. The majority of those with 
high temperatures in the vaccinated group, however, appeared to 
be typical cases of influenza with characteristic signs, symptoms, 
and a low white cell count. 


Table 3. — Incidence of Respiratory Infections at Colony N.L., January 20 

to March 1 , 1937. 


Febrile. 

Number ia , * . 

Group. group. Cases. % 

Unvaccinated . . 525 95 18 

Vaccinated . . 275 16 5.8 


Afebrile. 


Cases. % 

176 33.5 

71 25.8 


Application of the x 2 test to these data shows that the observed differences in the 
febrile cases between the PR-8 vaccinated and the unvaccinated groups are sig- 
nificant. 


Table 4.— Comparison of Days of Fever and Height of Fever in Two Groups, 

Colony, N.L. 

Total Days per Average per Cases with Cases with 

Group. days. case. individual. 102°~102.8° 103° and over. 

Unvaccinated 311 3.3 .59 22 14 

Vaccinated 37 2.3 .13 2 3 

Among the 107 inmates who had been vaccinated in March, 1936, 
with the human influenza virus (PR-8) and again in December, , 
1936, there were 4 with febrile respiratory infections occurring 
during the epidemic. The dates of their admission to the hospital 
were January 26, January 30, February 10 rand February 22, 1937. 
Among the 133 inmates who had been vaccinated in March, 1936, 
with the S-15 virus, and again in December,- 1936, with the PR-8 
virus, there were 6 with febrile respiratory infections occurring dur- 
ing the epidemic. The dates of their admissions to the hospital 
were January 25, February 2, 18, 22, and 27. Among the 16 febrile 
cases who had been vaccinated, there were 6 who had received only 
one course of virus vaccine, i. e., December, 1936. 

^ Chart II graphically represents the smaller epidemic in Colony J. 
I he same rise in incidence of the afebrile cases while the incidence 
of febrile cases was falling in the unvaccinated group is evident. 
Table 5 shows a comparison of the incidence of respiratory infec- 
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tions in this colony, while Table 6 gives a comparison of the days of 
fever and height of fever in the unvaccinated and vaccinated 
groups. On account of the small number involved, the difference 
in incidence between the two groups would not be highly significant 
were it not for the difference in the severity of infection in the two 
groups. Of those with temperatures of 102° and over there were 26 
in the unvaccinated group and only 2 in the vaccinated group. On 
account of the diminishing supply of ferrets, nasopharyngeal wash- 
ings were obtained from but one unvaccinated febrile boy (W. M.), 
and from one vaccinated febrile boy (H. N.), on February 13, 1937. 
A virus identified as similar to PR-8 was isolated by ferret and 
'mouse passage from the washings of the vaccinated boy. In this 
epidemic the white cell counts were high for influenza, the large 
majority being 9000 or above. The obvious possibility, therefore, 
that secondarily invading bacteria played an important part in 
this epidemic, must be considered. However, the signs, symptoms 
and course of the disease- in most instances were characteristic of 
mild epidemic influenza. 


Table 5.— Incidence of Respiratory Infections at Colony J., February 1 to 

March 13, 1937. 


Number in 

Group. group. 

Unvaccinated . 357 

Vaccinated . . 193 


Febrile. 


Cases. % 

42 11.8 

13 6.7 


Afebrile. 


Cases. % 

107 30 

57 29.5 


Table 6. — Comparisons Days of Fever and Height of Fever in Two Groups, 

Colony J. 


Total 

Days per 

Average per 

Cases with Cases with 

Group. days. 

case. 

individual. 

102°-102.8°. 103° and over. 

Uavaccinated . 112 

2.66 

.31 

19 7 

Vaccinated . 36 

2.77 

.19 

2 0 

Table 7.-— Incidence of Respiratory Infections at Colony S., February 20 to 

April 15, 1937. 

Group. 

Number in 

Febrile. 

. A. ■_ 

.Afebrile. 

group. 

Cases. % 

Cases. % 

Unvaccinated 

. 970 

42 4.3 

88 9.1 

Vaccinated 

. 480 

9 1.9 

32 6.7 


In Colony S. approximately 1450, of whom about one-third 
were vaccinated, respiratory infections resembling epidemic in 
fluenza were limited to a few of the cottages. In Table 7 is recorded 
the incidence of respiratory infections in this colony from February 
20 to April 15, 1937. The first 3 vaccine injections were completed 
on December 6, 1936, and an additional injection was given on 
March 14, 1937, since at that time a more rapid spread, of the dis- 
ease was expected from the few cottages already affected. This 
raprd spread did not occur; but it is of interest that after March 
14, 13 febrile respiratory infections occurred in the unvaccinated 
group and only _ extremely mild febrile infections occurred in the 
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vaccinated group. Previous to this period, from February 20, to 
March 14, 1937, the comparative incidence in same order was 24 
to 7. The incidence of afebrile respiratory infections in the two 
groups during other parts of the year was practically the same, for 
which reason the difference found during this period of febrile 
infections would appear to be significant. 

A large number of the white cell counts were low, but there were 
many counts of 10,000 and over. Nasopharyngeal washings were 
not injected into ferrests chiefly on account of the scarcity of these 
animals, and for the other reasons mentioned. Probably due to the 
fact that this colony is more strictly isolated than the others the 
febrile respiratory infections did not occur until late winter and 
early spring. 

Discussion. The simplest explanation of the results recorded is 
that man, like other susceptible animals, develops immunity by 
intramuscular injections of active human influenza virus, the degree 
of immunity varying inversely with the length of time following 
vaccination as demonstrated by exposure to the disease. Although 
obviously the large number of other factors involved do not permit 
of simple explanations, certain of the data to be mentioned fulfill the 
requirements of such a hypothesis. 

If the epidemic of March, 1936, at Colony N.L. was due chiefly 
to the human influenza virus, which appears probable, the most 
solid immunity was afforded when the active human virus was 
injected intramuscularly in advance of .the oncoming epidemic. 
However, the number in the group vaccinated with human virus 
was not large (110) nor is it clear why the swine virus (S— 15) vaccine 
appeared to reduce the number of days of fever only and did not 
reduce the incidence of respiratory infections. It is possible that 
antigenic differences in the two strains of virus may account for 
the different responses of sueeptible individuals, and that the find- 
ings of Magill and Francis 3 are applicable primarily to the rabbit 
or other naturally immune animals. In addition, filtering the 
mouse-lung vaccine emulsion through Berkefeld filters reduced con- 
siderably the potency oi the vaccine. More potent swine influenza 
virus vaccine might have produced a better cross immunity against 
the human virus disease. 

Next in order of efficacy appeared to be the intramuscular vac- 
cinations of the same Colony N.L. ending on December 15, 1936, 
36 days before the onset of the influenza epidemic on January 20, 
1937, from which the human virus was obtained by passage in 
ferrets. The marked reduction in incidence of febrile respiratory 
infections and particularly in days of fever in the vaccinated group 
rather closely approached the favorable results obtained one year 
earlier; also the larger number included in the group vaccinated 
with human virus (275) added to the statistical value of the data. 
However, in a comparison of these results with others, it must be 
remembered that most of those included in the vaccinated group 
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had received either human or swine virus in mouse-lung emulsions 
intramuscularly in March, 1936, which may have assisted the 
immunity developed by the more recent vaccination. 

In the very small epidemics of Colonies J. and S. is to be noted 
the least efficacy of the vaccine in protecting those injected and at 
the same time the longest interval between vaccination and the 
onsets of the epidemics, namely, 64 days in Colony J. and /6 days 
in Colony S. Confusing factors in Colony J. were the finding of 
human influenza virus in nasopharyngeal washings from a vaccinated 
individual and the generally higher white cell counts of around 
9000, an unusual finding for epidemic influenza. For these reasons 
question has arisen as to whether a different strain of influenza 
virus was present in Colony J., despite the fact that cross neutraliza- 
tion was obtained with human influenza virus PR-8, and also as to 
whether bacterial factors played an important or possibly a primary 
role in the epidemic. However, the marked reduction in the height 
of fever— 26 individuals with temperatures of 102° and over in the 
unvaccinated group as compared to 2 individuals in the vaccinated 
group — and the moderate reduction in incidence in the vaccinated 
group as compared to the unvaccinated group suggest that the 
human influenza virus as a causative agent and the protection 
afforded by its injection were important factors in these febrile 
respiratory infections. 

However, in all of the epidemics of febrile respiratory infections 
here recorded, the possibility that bacteria may have been important 
factors, must be considered. In Colony S. the fact that following 
an additional injection of vaccine on March 14, 1937, 18 febrile 
respiratory infections occurred in the unvaccinated group up to April 
15, 1937, and but 2 in the vaccinated group from the standpoint 
of immunity would appear also to favor the importance of a short 
interval between vaccination and the onset of an epidemic. From 
March 14 to April 8 no febrile respiratory case occurred among the 
vaccinated group. However, the comparatively small number of 
febrile cases in the unvaccinated group lessens the statistical value 
of this finding. 

On the single attempt made, human influenza virus was found 
in Philadelphia in nasopharyngeal washings from a nurse with 
typical epidemic influenza. The strains of virus isolated from the 
different colonies and from Philadelphia, are being studied and the 
findings concerning them will be reported later. All of the strains 
showed cross-neutralization with the PR-8 strain of human influ- 
enza virus. 

In the other 3 colonies vaccinated, V.T., VS. and W., and among 
a . 1 hiladelphia nursing group (120) of whom one-half were vac- 
cinated, there were no significant findings since respiratory infec- 
tions at no time reached epidemic proportion's. 

Referring to the simple hypothesis mentioned above, it would 
appear, therefore, that a considerable degree of immunity to epi- 
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demic influenza can be produced by intramuscular injections of 
active human influenza virus, but it is not clear as to whether such 
immunity is of short or long duration. 

Summary. 1-. Human beings in 5 large State Colonies and in 
one private institution were vaccinated intramuscularly with active 
virus (PR-8) of human influenza, covering the epidemics of respir- 
atory infections of two winters, 1935-1936 and 1936-1937. 

2. The method of vaccination is discussed. Approximately 
one-third of the inmates of each institution was vaccinated. No 
generalized or marked local reactions occurred from the chick embryo 
virus cultures used, and there was no evidence of the vaccinations 
causing any respiratory infections. This was readily determined 
as the vaccinations were performed at a time when practically no 
respiratory infections were present in any of the institutions studied. 

3. Several epidemics of influenza in Philadelphia and among the 
institutions are described, from 3 of which human influenza viruses 
were obtained. All of these viruses showed cross-neutralization 
with strain PR-8 of human influenza virus. 

4. The protection afforded by vaccination with active human 
influenza virus and the possible importance of the interval between 
vaccination and the onset of the epidemic, are discussed. 

We wish to acknowledge the aid of Drs. Ralph G. Gladen, New Lisbon, N. J.; 
Matthew Molitch, Jamesburg, N. J.; Dan S. Renner, Skilhnan, N. J.; Rayford It. 
Adams, Skillman, N. J.; Margaret E. Shirlock, Vineland, N. J. and Edwin H. Van 
Deusen, Vineland, N. J. 
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VASOCONSTRICTOR PROPERTIES OF BENZEDRINE AND ITS 
USE IN THE RELIEF OF THE COMMON COLD. 

By Eldon M. Boyd, M.A., M.D., C.M., 

ASSISTANT PROFESSOR OF PHARMACOLOGY, QUEEN’S UNIVERSITY, 

AND 

W. Ford Connell, M.D., C.M., M.R.C.P. (Lond.), 

associate professor of medicine, queen's university, 

KINGSTON, ONTARIO, CANADA. 

A number of papers have appeared describing the use of ben- 
zedrine in the treatment of the common cold. It is the purpose of 
the present communication to present a critical study of 59 addi- 
tional cases and to present pharmacologic evidence regarding the 
vasoconstrictor properties of this substance. 
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Bertolet 2 reported that practically 9 out of 10 cases with nasal 
congestion obtained some relief from the use of benzedrine, the 
result being excellent in one-quarter of his patients. This result 
was confirmed by Byrne 4 who noted in addition that it was of no 
value in patients with an underlying sinusitis. Scarano°“ found 
benzedrine and ephedrine about equally efficacious in relieving nasal 
congestion which was confirmed by Giordano; 6 Scarano 05 in a later 
paper presented drawings clearly illustrating the shrinkage effected 
by benzedrine. Sulman 10 stated in addition that benzedrine not 
only controlled congestion but he believed it caused abortion of 
colds and prevented the occurrence of further colds in susceptible 
patients. 

' Benzedrine (benzyl-methyl-earbinamine or 0-phenyl isop ropy 1- 
amine), a volatile synthetic sympathomimetic substance more 
closely allied structurally to ephedrine than to epinephrine, was 
studied by Pines, Miller and Alles 8 in 1931. Benzedrine is less 
closely related structurally and pharmacologically to epinephrine 
than the new synthetic substance meta-synephrin or neo-synephrin. 3 

Clinical Study. Benzedrine* was dispensed as an inhaler to over 200 
students at the University Clinic upon whom a diagnosis had been made 
of acute or vasomotor rhinitis. Each student was instructed to inhale 
once through each nostril not more frequently than every hour. Records 
were kept separately of the average number of colds per year, their average 
duration and usual treatment, the effect of benzedrine upon the symptoms 
and duration of the cold so treated and other relevant data. Some of the 
students failed to report the results and data in other cases had to be 
excluded because they were incomplete or unreliable. 

Of 59 cases with satisfactory data, only 3 reported no relief 
whatsoever of symptoms; 16 recorded the result as fair, 27 as good 
and 13 as excellent. These figures appear to confirm the efficacy 
of the substance, but there remained a suspicion that many of the 
students who failed to report again did so because the treatment 
had not been beneficial. Whether or not this be true, the results 
are in agreement with those previously recorded and indicates that 
benzedrine is of considerable value in relieving nasal congestion. 

Each of the patients treated suffered from an average of approxi- 
mately 4 colds per year and each cold lasted an average of about 
9 days. In contrast, 27 further students who stated that they were 
relatively free of colds had an average of 2 colds per year lasting 
4 days each. The group under treatment was thus definitely sus- 
ceptible to colds. While benzedrine was efficient in relieving nasal 
congestion, it had practically no effect on the average duration of 
the colds. In the treated group, previous colds had lasted a mean 
of 8.7 days each, while the average duration of the cold treated with 
benzedrine was 8.1 days. 

* Benzedrine inhalers and benzedrine sulphate used in the present investigation 
were supplied to us by the Smith, Kline & French Laboratories of Philadelphia 
and ephedrine hydrochloride used for comparative purposes by the Abbott Labora- 
tories of Montreal. 
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The Toxicity of Benzedrine Sulphate to Mucosal Surfaces. The 
toxicity of benzedrine has been studied by Hartung and Munch, 7 
Ehrieh and Ivrumbhaar, 5 and Alles 1 who determined the minimum 
lethal dose in rats and guinea pigs. There is no experimental 
evidence regarding the toxicity or relative toxicity of benzedrine 
toward mucosal surfaces which was the information more particu- 
' larly required in the present study. This was obtained by com- 
paring the relative effects of benzedrine, ephedrine and epinephrine 
on the activity of cilia in the mucosa lining the esophagus of the 
frog. Pithed frogs were pinned on their backs, the lower jaw 
removed, the esophagus split, the mucosa gently washed with saline 
and a light mustard seed allowed to be carried by the cilia over a 
measured distance of the ciliated surface. The length of time in 
seconds required for this was determined repeatedly until consistent 
readings were obtained and then the mucosa was gently washed 
with 0.1% benzedrine sulphate or 0.1% ephedrine hydrochloride 
or 0.1 % epinephrine hydrochloride and the process repeated. Two 
dozen frogs were used to determine the effect of each drug. 

Table 1. — The Effect of Benzedrine, Ephedrine and Epinephrine Upon the 
Number of Seconds Required by Cilia in the Esophageal Mucosa 
of the Frog to Carry a Seed a Given Distance. 

Solution applied (0.1%). 

Benzedrine. Ephedrine. Epinephrine. 


> Value. 

Before. 

After. 

Differ- 

ence. 

Before. 

After. 

Differ- 

ence. 

Before. 

After. 

Differ- 

ence. 

Minimum* . 

13 

19 

- 6 

12 

14 

-20 

18 

20 

— 25 

Maximum* 

80 

125 

+94 

60 

100 

+50 

75 

115 

4-50 

Mean 

Standard devia 

34 

52 

+ 18 

34 

43 

+ 10 

40 

43 

4" 3 

tion . 

14 

24 

21 

12 

21 

15 

16 

29 

22 


* The minimum and maximum values are for each column and hence the “difference” values 
do not necessarily represent the difference between the preceding values in the line. 


The results obtained have been depicted in Table 1. The values 
given include the shortest interval required to carry the mustard 
seed the given distance, the longest interval, the mean interval and 
the standard deviation of the mean. In 18 of 22 frogs (82%) 
application of 0.1% benzedrine sulphate produced slowing of ciliary 
motion, the rate being on the average 65% of that previous to the 
application of the drug. On the other hand, similar concentrations 
of ephedrine hydrochloride and epinephrine hydrochloride had no 
consistent effects upon ciliary motion. On the average, the rate 
was slightly slower with each of the latter drugs but in both instances 
there were just about as many frogs which exhibited increased as 
decreased rates. It may be concluded that benzedrine sulphate is 
slightly more toxic to ciliary motion than ephedrine or epinephrine 
hydrochlorides. 

The Vasoconstrictor Properties of Benzedrine Sulphate. Experi- 
ments were performed in an effort to ascertain the site at which 
benzedrine produces vasoconstriction and also to compare its power 
of vasoconstriction with that of ephedrine and epinephrine. One- 
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half cc. of 0.01% of the respective salts of each of these substances 
was injected into the peripheral circulation of frogs perfused with 
Ringer’s solution in the usual manner. In 12 of 15 frogs, benzedrine 
sulphate caused the rate of flow of the perfusate to diminish, the 
average maximum constriction produced in each frog being 34%. 
A similar dose of ephedrine hydrochloride had practically the same 
effect, the average maximum constriction being 31 %. Epinephrine 
produced constriction in all experiments and the average maximum 
constriction was 49%. Benzedrine is thus about as efficient as 
ephedrine but less so than epinephrine in its vasoconstriction of the 
peripheral vessels of the frog. 

When the same dose of epinephrine hydrochloride was introduced 
into ergotaminized frogs, vasodilatation occurred in 9 out of 10 ani- 
mals, the average maximal increase in the rate of flow of the per- 
fusate being 105%. Under the same conditions, benzedrine 
sulphate produced an increase of 1 14%. Hence it may be concluded 
that benzedrine acts upon the motor sympathetic endings in the 
blood-vessels of the frog. From experiments upon cocainized frogs 
it was found that the mechanism of this action is not the same as 
that of epinephrine. A dose of 0.5 cc. of 0.01% epinephrine hydro- 
chloride produced an average maximum constriction of 79% in 
cocainized frogs, cocaine sensitization being evidenced by all of the 
animals. But cocaine had no effect on the vasoconstrictor properties 
of benzedrine sulphate. 

Benzedrine was less efficient than epinephrine and about equal 
to ephedrine in raising the blood pressure of rabbits anesthetized 
with urethane and ether. Eight animals were used and a dose of 
1 cc. of 0.005% of the respective salts was injected intravenously 
on repeated occasions. The average maximal increase in blood 
pressure with epinephrine was 160%, with ephedrine 77% and with 
benzedrine 71%. The average blood pressure before injecting 
epinephrine was 50 mm. of mercury and after it the average maxi- 
mum blood pressure was 130; before ephedrine the average was 
48 mm. and after, 85; before benzedrine the average was 38 and 
after, 65. The average duration of the complete effect of epineph- 
rine was 159 seconds, of ephedrine 91 seconds and of benzedrine 
71 seconds. The effect of benzedrine was not as consistent as that 
of either of the other two substances; the first dose given an animal 
usually produced a well-marked rise in blood pressure but subsequent 
doses usually had less effect. 

Previous cocainization enhanced the effect of epinephrine on the 
blood pressure of rabbits, but actually decreased the response to 
ephedrine and benzedrine. From 10 experiments with each drug, 
epinephrine immediately after cocainization produced a mean maxi- 
mal increase in blood pressure of 203%, ephedrine of 3.5% and 
benzedrine of 17%. In a number of instances a fall in blood pres- 
sure occurred on injecting ephedrine or benzedrine after cocaine. 
Previous ergotaminization diminished but did not reverse the effect 
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of ephedrine and benzedrine; the average maximum rise in blood 
pressure produced by the same dose of benzedrine sulphate in 
7 ergotaminized rabbits was 17% and of ephedrine hydrochloride 
10%. Hence benzedrine, like ephedrine, acts on the motor sym- 
pathetic endings in. rabbit vessels but not in a manner identical to 
that of epinephrine and in addition it must act to a certain extent 
directly on the muscle since some constriction occurred in ergotamin- 
ized animals. 1 

Conclusions. 1. Prom clinical studies on the topical application 
of benzedrine in the relief of the common cold, it appears that 
benzedrine relieves symptoms resulting from nasal turgescence but 
does not shorten the duration of the cold. Water soluble benze- 
drine sulphate is more toxic to the mucosa than either ephedrine or 
epinephrine though not greatly so. 

2. From pharmacologic studies on frogs and rabbits, it appears 
that benzedrine acts by stimulation of the motor sympathetic end- 
ings in the vessel wall but not in the same manner as epinephrine 
and in addition probably acts to a certain extent directly upon the 
smooth muscle. In this vasoconstrictor property it is about as 
efficacious as ephedrine but less so than epinephrine. 
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OBSERVATIONS ON THE ETIOLOGY OF THE TOXEMIAS OF 

PREGNANCY. 

n. Production of Acute Exacerbation of Toxemia by 
Sodium Salts in Pregnant Women with 
Hypoproteinemia.* 

By Maurice B. Strauss, M.D., 

INSTRUCTOR IN MEDICINE, HARVARD MEDICAL SCHOOL; JUNIOR VISITING PHYSICIAN, 
BOSTON CITY HOSPITAL, BOSTON, MASS. 

(From the Thorndike Memorial Laboratory, Second and Fourth Medical Services 
(Harvard), Boston City Hospital and the Department of Medicine, Harvard 

Medical School.) 

Tiie designation “toxemia of pregnancy” has included at one time 
or another almost all the non-septic, non-mechanical ills of the gravid 
state. At the present time certain of these conditions, such as the 

* Aided by a grant from the William W. Wellington Memorial Research Fund of 
the Harvard Medical School. 
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anemias 7 and the polyneuritis 8 of pregnancy, are regarded as due to 
nutritional deficiency. It has also become apparent that the diag- 
nosis “ toxemia of pregnancy” has in the past included such con- 
ditions as essential hypertension, acute and chronic glomerulo- 
nephritis, pyelonephritis, and rarely malignant nephrosclerosis. ^ In 
fact, probably five-sixths of patients said to have “toxemia” of 
pregnancy are suffering from some independent and frequently pre- 
existing disease in which the pregnancy is merely an incident. 
Nevertheless there remains a group of patients who have been 
apparently well prior to pregnancy and who exhibit no evident ab- 
normalities after the puerperium, but who do develop relatively 
acute arterial hypertension in the last trimester of pregnancy, and 
who do not exhibit the clinical or laboratory findings of glomerulo- 
nephritis, pyelonephritis, or malignant nephrosclerosis. These 
patients have been shown to have markedly diminished plasma 
proteins invariably associated with water retention .® 0 ; 6 The condi- 
tion has usually been designated “low reserve kidney,” “pre- 
eclampsia,” or, “eclampsia,” depending on the severity of the condi- 
tion . 5 Lastly there are patients with pre-existing arterial or renal 
disease in whom the development of increasing hypertension or 
albuminuria is associated with hypoproteinemia and water retention. 

The studies to be reported here indicate that hypoproteinemia is 
the primary factor permitting significant water retention in preg- 
nancy and that such retention may be accompanied by considerable 
rises in blood pressure, increasing albuminuria and the appearance 
of such pre-eclamptic manifestations as severe headache, visual 
disturbances, and vertigo, i It is known that the administration of 
sodium salts to normal individuals may produce slight increments of 
water retention, whereas in individuals with lowered plasma pro- 
teins marked retention may occur in inverse proportion to the plasma 
protein level . 4 There is evidence that the bicarbonate is more 
effective than the chloride of sodium in inducing water retention .' 1 
The mechanism by which sodium salts produce water retention is a 
complicated one. For a thorough discussion of this problem 
Peters' “Body Water ” 3 may be consulted. 


Women in the last trimester of pregnancy were admitted to 
the Thorndike Ward of the Boston City Hospital,, but not put to bed. Each 
patient received the usual ward diet. Fluids were allowed ad libitum. 
the patients were not encouraged either to increase or decrease their fluid 
intake. Each patient was weighed upon arising in the morning. About 
" lours after breakfast, the patient having been in a chair for at least 20 
minutes, the blood pressure was measured. The daily fluid intake and out- 
put were recorded. On the morning after admission to the hospital and at 
intervals thereafter 20 cc. of blood were withdrawn without stasis from an 
antecubital vein for analysis. The patients were recumbent for h hour 
prior to this procedure. The 24-hour urine was analyzed daily for albumin 
y e quantitative method of Tsuchiya. The total plasma protein and the 
plasma albumin were determined by a micromodification of Howe’s method. 2 
in the tables, the initial blood pressure represents the average of the first 
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3 days’ readings. The change- in blood pressure recorded represents the 
difference between this average and the average of the three readings ob- 
tained on the mornings of the last 2 days of the test period and that of the 
morning after the test period. The “initial” weight represents the reading 
on the day the test period began. The change in weight represents the 
difference between this weight and that recorded on the first morning after 
the test period. 


Table 1. — Response to the Administration of Sodium Salts for 7 Days in 8 
Pregnant Women with Plasma Colloid Osmotic Pressures Above 220 mm. H 2 0. 


Case 

No, 

Weight 

gain. 

Blood pressure 
change. 

Highest blood 
pressure prior to 
admission. 

Average “initial” 
blood pressure. 

1 

Change ] Average daily fluid 
m albu- 1 exchange during 
minuria. 1 test period. 

Calcu- 

lated 

plasma 

oncotic 

pressure. 



mm. Hg. 

mm. Hg. 

mm. 

Hg. 














Intake 


mm. H:0. 


,0 








cc. 

CC. 



Diast. 

Syst. 

Syst. 

Diast. 

Syst. 

Diast. 





1 

0 

-6 

-19 

154 

70 

125 

74 

0 

2597 

2057 

230 


0 

-3 

0 

145 

90 

138 

83 

0 

2622 

1630 

255 

' 3 

o.s 

+3 

+ 2 

170 

96 

130 

77 

0 

1440 

1514 

250 

4 

1.2 

+1 

+19 

184 

11S 

124 

87 

0 

3030 

3026 

248 

5 

1.4 

-4 

-11 

146 

90 

119 

86 

0 

2391 

1093 

260 

6 

1.6 

+1 

-IS 

220 

110 

198 

100 

0 

3214 

1855 

225 

7 

1.8 

2 

- 2 

184 

118 

139 

91 

0 

2468 

3063 

230 

8 

1.8 

+1 

0 

150 

100 

135 

85 

0 

2760 

1470 

252 

Av. 

1.1 

-i 

- 3 

169 

99 

138 

85 

o 

2565 

1963 

244 


Case 6 received sodium bicarbonate. 


Observations. I. Eight women known to have had some degree of 
arterial hypertension either before or early in pregnancy were studied 
in the last trimester of pregnancy. The osmotic pressure of the 
plasma proteins, calculated by the method of Wells, Youmans and 
Miller, varied from 230. to 260 mm. of water (Table 1). None of 
these women had significant albuminuria. In practically every 
instance the initial average blood pressures recorded in the table are 
lower than those recorded prior to admission to the hospital. Why 
hospitalization without bed rest should result in a fall in blood pres- 
sure is not for discussion here. 

On the third morning of their hospital stay 7 of these women 
commenced receiving 16 gm. of sodium chloride (= 6.3 gm. of Na) 
daily, and one (Case 6)-commenced taking 23 gm. of sodium bicar- 
bonate ( — 6.3 gm. of Na) daily for a .minimum period of one week. 
Gains of weight up to 1.8% of the initial body weight were observed 
(Table 1). > None developed visible edema. No significant changes 
in diastolic blood pressure occurred (Table 1). In no instance did 
albuminuria increase nor did cylindruria or hematuria appear. 
No. subjective symptoms occurred. Observations in two typical 
cases arecharted (Charts I and II). 

It thus appears that the daily administration of 6.8 gm. of sodium 
{either in the form of 16 gm. of sodium chloride or 23 gm. of sodium 
bicarbojiate) results in small increments of weight, hut is without other 
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effect on women with arterial hypertension in the Just trimester of 
pregnancy who have essentially normal plasma protein values. , 


Table 2.— Response to the Administration of Sodium Salts for 7 Days in 10 
Pregnant Women with Plasma Colloid Osmotic Pressures Below 220 mm. H:0. 


Case 

No. 

Weight 

gain- 

Blood pressure 
change. 

Highest blood 
pressure prior to 
admission. 

Average "initial" 
blood pressure. 

Change 
in albu- 
minuria. 

Average daily fluid 
exchange during 
test period. 

Calcu- 
lated • 
plasma 
oncotic 
pressure. 



mm. 

Hg. 

mm. Hg. 

mm. Hg. 






% 








Intake 

Output 

mm. HsO. 









cc. • 

CC. 



Diast. 

Syst. 

Syst. 

Diast. 

Syst. 

Diast. 






(2.5 

- 1 

-10 

125 

85 

123 

78 


2618 



11 

\3 .4 


+15 

135 

86 

125 

89 


3031 

2633 


12 

3.3 

+16 

+14 

182 

10S 

133 

79 

0 

2091 



13 

3.6 

+ 5 

+ 3 

184 

106 

| 147 

81 

0 

4160 

3820 

212 

14 

TO 

+27 

+31 

142 

84 

1 131 

82 

"1“ 

2391 

2585 

192 

15 

gfl 

MM* 

+30 

154 

100 

i 136 

90 

0 




16 

KVS 

■sn 

+11 

162 

Kil 


80 

+ 

6266 


193* 

17 

mmm 


+16 


120 

i 135 

100 

+ 

1920 

1593 

182* 

18 

5.9 

+16 

+ 7 

165 

90 

12S 

75 


2668 

1335 


19 

7.2 

+ 9 

+ 7 

■till 


i H4 

— 



947 

212 

20 

7.7 

+ 6 

+17 

144 


135 

Wjfm 


4185 

^jl 


Av. 

4.9 

+14 

+14 

156 

98 

, 131 

86 


3320 

2524 

192 


* The test period was limited to 4 days or less in Case3 16, 17, 20 because of the development of preeclamptic 
symptoms. 

The teat period in Case 15 was limited to 5 days because of severe headache. 

Cases U, 14, 18, 19 received sodium bicarbonate; Cases 1 1 had 3 test periods (Chart IX); Case 12 had arterial 
hypertension prior to the pregnancy; Case 13 had chronic nephritis prior to the pregnancy. 


Table 3.— Response to the Feeding of a High Protein Diet to 6 Pregnant 
Women with Plasma Colloid Osmotic Pressures Below 220 mm. HeO. 


Case 

No. 

Weight 

loss. 

Blood pressure 
change. 

Highest blood 
pressure prior to 
admission. 

Average "initial” 
blood pressure. 

Change 
in albu- 
minuria. 

Average daily fluid 
exchange during 
test period. 

Calcu- 

lated 

plasma 

oncotic 

pressure. 


% 

mm. Hg. 

mm. 

Hg. 

mm. 

Ilg. 


Intake 

cc. 

Output 

cc. 

mm. H 2 O. 

Diast. 

Syst. 

Syst. 

Diast. 

Syst. 

Diast. 

31 

2.9 

-2 

- 9 

160 

108 

148 

90 

0 

2562 

1935 

206 


3.4 

—5 

-19 

150 

102 

128 

85 

0 

2371 

1250 

205 


3.4 

+ n 

- 3 

170 

110 

143 

87 

0 

3002 

2735 

218 


3.7 

-9 

- 9 

168 

104 

143 

95 

0 

2334 

2281 

220 

GO 

3.8 

—5 

- 8 

160 

120 

136 

100 

0 

2540 

2544 

210 


4.1 

—6 

- 8 

166 

100 

157 

96 

0 

2880 

2985 

204 

Av. 

3.5 

-4 

- 8 

162 

107 

142 

92 

o 

2614 

2288 

210 


All ' n women were studied in the last trimester of pregnancy. 

11 ot them had some degree of arterial hypertension and 8 were 
mown to have had normal blood pressures before or early in preg- 
nancy. One patient had definite evidence of having essential 
Hypertension and another chronic glomerulo- or pyelonephritis 
prior to pregnancy. The osmotic pressure of the plasma proteins 
calculated as above, varied from 120 to 217 mm. of water. Five 
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patients showed albuminuria of from 0.3 to 2.8 gm. per liter. None 
had hematuria. On the third morning of their hospital stay 6 
commenced receiving 16 gm. of sodium chloride (= 6.3 gm. of Na) 



Chart I. — Weight and blood pressure changes in Case 3. Plasma oncotic pressure 
250 mm. H 2 O. Sodium chloride 16 gm. daily (solid block). 



Ch\ut II.— Case 7. Plasma oncotic pressure 230 mm. H 2 O. Sodium chloride 16 gm 

daily (solid block). 
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and 4 commenced taking 23 gm. of sodium bicarbonate (= 6.3 gm. 
of Na) daily. Gains in weight of from 2.5 to 7.7% of the initial 
weight occurred, associated in each instance with the appearance of 



Chart III. — Case 14. Plasma oncotic pressure 192 mm. H:0. Sodium bicarbonate 

23 gm. daily (solid block). 



23 gm. daily (solid block) . 
VOL. 194, no. C. — DECEMBER, 1937 27 
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visible edema involving the extremities and frequently the face. 
Nine of the 10 women showed an elevation of arterial blood pressure, 
the diastolic being more consistently affected (Table 2) (Charts III 
to IX). Five showed significant increases in albuminuria so that 
the albumin varied from 1 to 5 gm. per liter. Cylindruria occurred 
in 2 patients and microscopic hematuria in one. In 2 patients 
the development of severe headache, visual disturbances, and 
vertigo necessitated the omission of sodium after 3 days (Charts 
VI and VII). A third patient was so uncomfortable from severe 
headache and edema that therapy was omitted on the fourth day 
(Chart VIII), and in a fourth, severe headache necessitated the 
omission of sodium after 5 days (Chart V). 

Itis thus ap-parent that the daily administration of 6.3 gm. of sodium 
(either in the form of 16 gm. of sodium chloride or 23 gm. of sodium 
bicarbonate) results in significant gains of weight together with the 
appearance of visible edema in women with hypoproteinemia during 
the last trimester of pregnancy. In these women significant rises of 
arterial blood pressure occurred. In 5 albuminuria increased, and in 
8 symptoms of pre-eclampsia appeared necessitating immediate 
cessation of the sodium administration. 

One patient, Case 11 (Chart IX), had 3 test periods. During the 
first period, when her calculated oncotic pressure was 172 mm. of 
water, she received 16 gm. of sodium chloride daily for 9 days. Her 
weight increased slowly by 2.5%. The blood pressure was 
unchanged. During the next 6 days she received 23 gm. of sodium 
bicarbonate daily. Her weight increased slowly by an additional 
1.5%. No change in blood pressure occurred. At the end of this 
period her plasma proteins had risen so that the calculated oncotic 
pressure was 207 mm. of water. One month later she was read- 
mitted to the hospital with plasma proteins giving a calculated 
oncotic pressure of 217 mm. of water. At this time she was given 
23 gm. of sodium bicarbonate daily. Her weight increased by 
3.4% in 2 days, edema appeared, and her blood pressure rose from 
an average of 125 systolic and 89 diastolic to 140 systolic and 95 
diastolic (Chart IX). However, during the continued administra- 
tion of sodium her weight declined to its original level, edema dis- 
appeared, and concomitant with this her blood pressure fell to an 
average of 126 systolic and 74 diastolic. 

This phenomenon of spontaneous diuresis and loss of edema during 
the continuous administration of sodium salts has been observed in 
patients with hypoproteinemia due to malnutrition or nephrosis 
and in animals subjected to plasmapheresis as well as those with 
nutritional hypoproteinemia. 1 No satisfactory explanation for this 
has been suggested. 

III. Five patients of Group II were given ammonium chloride 
daily. One (Case 16) received 16 gm. daily 4 days after the omission 
of sodium chloride (Chart VI) for a period of 4 days during which 
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time she lost 3.5% of her body weight and her blood pressure fell 
from an average of 146 systolic and' 103 diastolic to 125 systolic 
and 70 diastolic. 



Chart V. — Case 15. Plasma oncotic pressure 210 mm. HsO. Sodium chloride 

16 gm. daily (solid block). 
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The second patient (Case 17) received 16 gm. of ammonium 
chloride daily for 6 days, 3 days after admission to the hospital 



Chart VII. — Case 20. Plasma oncotic pressure 120 mm. H:0. Sodium chloride 
16 gm. daily for 4 days (solid block). Ammonium chloride 8 gm. daily for 5 days 
(open block). 



Chart VIII. — Case 17. Plasma oncotic pressure 182 mm. H;0. Ammonium 
chloride 16 gm. daily for 6 days (open block). Sodium chloride 16 gm. daily for 
3 days (solid block). 
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(Chart VIII). Her weight, dropped by 8.1% in 0 days and her 
blood pressure fell from an average' of 166 systolic and 110 diastolic 
to 144 systolic and 102 diastolic. 




Chart X.— Case 36. Plasma oncotic pressure 204 mm. HsO. 260 gm. protein 

■ diet for 16 days. 

The third patient (Case 20) received 8 gm. of ammonium chloride 
daily immediately after pre-eclamptie symptoms had been produced 
by sodium chloride (Chart VII). Acidosis occurred after 4 days 
with hyperpnea, dyspnea, dehydration, and nausea. Her weight 
fell by 9.9% and her blood pressure decreased from an average of 
152 systolic and 112 diastolic to 142 systolic and 108 diastolic. 
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Two other patients (Cases 13 and 14) were unable to tolerate 
ammonium chloride due to the occurrence of nausea, vomiting, and 
acidosis within 48 hours of its first administration. 

Four patients, in addition to the 24 referred to above, with normal 
blood pressures in the last trimester of pregnancy, received 16 gm. 
of ammonium chloride daily for 1 week. Weight losses of 4.6, 5.0, 
5.7, and 5.8 % occurred. There were no consistent blood pressure 
changes. 

IV. It is remotely possible that the 10 women with hypopro- 
teinemia would have developed the changes recorded even if sodium 
had not been administered. Accordingly,. 6 other women, whose 
condition was comparable to the 10 of Group II, with calculated 
plasma oncotic pressures varying from 206 to 220 mm. of water, were 
placed on a daily diet consisting of 260 gm. of protein, 100 gm. of 
carbohydrate, and 50 gm. of fat immediately upon admission to the 
hospital. No sodium other than that contained in the food or taken 
as seasoning on the food was administered. It is apparent from 
Table 3 that no significant change occurred in blood pressure or 
albuminuria. Rather than gains in weight, weight losses of from 
2.9 to 4.1% occurred in 1 week’s time. In no case did symptoms 
appear to become worse. A typical case has been charted (Chart X) . 

Discussion. It is generally conceded that only women who gain 
weight excessively during pregnancy develop the signs and symptoms 
of true “toxemia.” 5 Previously 65 evidence was presented which 
suggested that this excessive gain in weight was the result of water 
retention with either occult or gross edema. Further it was indi- 
cated that this water retention resulted not from hormonal influences 
or renal disease, but was the simple effect of lowered oncotic pressure 
of the plasma proteins. It was also shown that concomitant witli a 
loss of retained water following the administration of a high protein 
diet the signs and symptoms of “toxemia” abated. In the present 
study, it has been shown that water retention may be induced in 
pregnant women, as in non-pregnant subjects, by the administration 
of sodium salts, and that the degree of retention varies inversely 
with the oncotic pressure of the plasma proteins. The difference in 
behavior of women with low oncotic pressures and those with normal 
pressures is quantitative rather than qualitative insofar as water 
retention is concerned. It has further been shown that pregnant 
women with low plasma proteins, who exhibited rapid and marked 
water retention following the administration of sodium salts, con- 
comitantly developed rises in arterial blood pressure, and in 5 
instances increased albuminuria. In 3 of the 10 cases studied 
symptoms and signs of “pre-eclampsia” appeared. With our 
present state of knowledge concerning the nature of arterial hyper- 
tension it would be foolhardy to speculate on the mechanism in- 
volved in producing the hypertension in the pregnant women studied. 
The fact remains that rapid gains in weight were accompanied by 
rises in arterial blood pressure. 
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In previous papers, 60 6 it was indicated that lowered plasma 
proteins could result from, a variety of factors, such as poor protein 
intake, protein loss, and malabsorption, and possibly failure of 
protein manufacture— all in the presence of the fetal demand for 
protein building materials. The importance of preventing the 
operation of the first factor by supplying an adequate amount of 
dietary protein to all pregnant women has been pointed out. 

Summary and Conclusions. 1. Sodium given to 10 pregnant 
women with hypertension and hypoproteinemia resulted in signifi- 
cant weight gains, the occurrence of visible edema, and rises in the 
arterial blood pressure in each instance. In 5 women albuminuria 
increased and in 3 symptoms of pre-eclampsia appeared. 

2. An identical amount of sodium given to 8 pregnant women 
with hypertension but no hypoproteinemia resulted in small incre- 
ments of weight but was without other effect. 

3. Ammonium chloride given to 3, and a high protein diet to 6, 
pregnant women with hypertension and hypoproteinemia resulted 
in significant weight losses and declines in arterial blood pressure. 

4. The evidence presented suggests that the manifestations of 
“toxemia” of pregnancy in the patients studied resulted from water 
retention conditional upon hypoproteinemia. 

5. The administration of sodium is dangerous in pregnant women 
with hypoproteinemia. The bicarbonate is fully as dangerous as the 
chloride. Its indiscriminate use in pregnancy is contraindicated. 

The writer is indebted to Dr. F. H. L. Taylor and Miss Margaret Adams for carry- 
ing out the chemical determinations reported in this paper. 

This work was made possible through the coBperation of the visiting surgeons and 
house staff of the Obstetrical Service of the Boston Ci'ty Hospital, to whom the 
writer acknowledges his indebtedness. 
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A HUMAN GALL STONE COMPOSED OF CALCIUM PALMITATE. 

By A. T. Cameron, D.Sc., 

PROFESSOR OF BIOCHEMISTRY, UNIVERSITY OF MANITOBA, 

AND 1 

T. D. White, Ph.D., 

ASSISTANT PROFESSOR OF BIOCHEMISTRY, UNIVERSITY OF MANITOBA, 
WINNIPEG, CANADA. 

The gall stone which will be described was essentially a calcium 

Ht ype + T e y rare - We COuld onl y find 3 other such cases 
in the liteiature; that most similar dates back to 1847. A complete 
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examination of the many papers dealing with -biliary calculi might 
reveal a few more like cases; unfortunately the titles of such papers 
seldom give a clue to the composition of rare stones, even when 
hinting at unusual nature. 

Case History. J. M., male, aged 64, was admitted to the Winnipeg 
General Hospital on February 6 last, complaining of general malaise, and 
of having been ill for the previous 18 months. He was senile and non- 
cooperative, no accurate information of Ins previous illness could be ob- 
tained, and no definite symptoms were apparent. He was placed on a fight 
diet, without other treatment, and kept under observation. His tempera- 
ture and pulse were normal until February 19, when the former rose to 102° 
F. (subsiding next day), but his pulse increased and remained above normal. 
There were still no other definite symptoms. He died on the 21st, of lobar 
pneumonia. 

At autopsy (Dr. Sara Meltzer, Assistant Pathologist) the only pathologic 
findings, other than presence of empyema and a pleural exudate, were 
associated with the liver and the gall bladder. The liver weighed 1800 gm., 
and was smooth and dark red in color. The cut surface showed yellowish 
areas and was softer than normal. Microscopically, there was some slight 
fatty degeneration. “The gall bladder is large and pale, and contains thin 
yellow bile. There is also a single calculus of very unusual appearance. 
It is elongated, 3.5 cm. in length, and 1 cm. in diameter. The surface is 
yellow. On section it shows a small dark mixed nucleus, but the greater 
part of the calculus is yellow, firm, and homogeneous.” The stone was 
lying free in the gall bladder, and there was no evidence of any occlusion 
of the duct. Microscopic examination of the gall bladder showed no inflam- 
matory change. 

Dr. Meltzer was kind enough to give the stone to one of us for chemical 
examination. 

Examination of the Gall Stone. The stone, as received in two pieces, 
weighed 2.25 gm. The material was somewhat friable, with a soapy feel; 
there was a suggestion of concentric structure. The stone was of canary- 
yellow color throughout, except for a small brownish-black portion near the 
center. 

The yellow material appeared to be practically insoluble in water, alcohol, 
acetone, chloroform, and benzene, and in hot dilute sodium hydroxide. 
After treatment with chloroform, the solvent gave a negative Salkowski 
and a doubtful Liebermann reaction for cholesterol. The material (0.1 gm.) 
was thoroughly extracted with ether and the ether evaporated; an unweigh- 
able trace of solid remained, which was extracted with chloroform. The 
extract gave with the Liebermann test a purple color, changing to bluish. 
This result seems to exclude cholesterol, and suggests that a trace of a cholic 
acid or similar compound was present. 

None of the lipoid solvents extracted the yellow color. 

A trace of the original material was heated in a nickel spoon; it burned 
with a smoky flame, and left a white ash. The flame test showed the pres- 
ence of calcium, but indicated that not more than the faintest trace of 
sodium was present. The 2.4 dinitrophenol “spot” test for potassium 3 was 
negative. 

The yellow material dissolved readily in cold glacial acetic acid, and 
addition of water to the solution threw down a heavy precipitate which 
retained the yellow color. When the precipitate was boiled with dilute 
acetic acid, and then cooled, pure white crystals separated. The yellow 
supernatant acid fluid changed slowly in color on standing to a definite 
green, indicating that the original color was due to calcium bilirubin, and 
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that the freed bilirubin had slowly changed in solution to bihverdm. Ihe 
white crystals were easily soluble in chloroform and other lipoid solvents. 

The behavior of the yellow' material strongly suggested that it consisted 
of a calcium compound of one or more fatty acids. Accordingly the crystals 
thrown down from acetic acid w-ere recrystallized from aqueous alcohol, 
and their melting point determined to be 62 to 63° C. Palmitic acid melts 
at 62.6° and stearic acid at 69.3° C. On account of Thudichum's results, 
referred to later, indicating that a melting point of the order found might 
be due to stearic acid contaminated with a trace of oleic acid, removable 
from it with difficulty, the* recrystallized material was further twice recrys- 
tallized from aqueous alcohol. The product still showed the same melting 
point. It w r as then fractionated from aqueous alcohol, but the first fraction 
(which should contain any stearic acid) showed the identical melting point. 
Finally, since Scheringa 10 has shown that potassium pahnitate is ten times 
. more soluble in 49% alcohol than is potassium stearate, this therefore 
affording a good method of separating these acids, the purified acid was 
dissolved in absolute alcohol and potassium ethylate added, the precipi- 
tated potassium soap was filtered and dried, and then dissolved in 49% 
alcohol, in which it was found to be very soluble. The solution was acidified 
and water added, reprecipitating the original acid, which Avas once more 
recrystallized from aqueous alcohol; the product gave the melting, point 
62 to 63° C. (corn). A mixture of this product with purified palmitic acid 
of correct melting point gave exactly the same figure. Hence we conclude 
that the acid obtained from the stone was pure palmitic acid, and that 
stearic acid was absent. The iodine number Avas zero, supporting the con- 
clusion that oleic acid was also absent. 

These conclusions were confirmed by estimations of the acid value by 
titration with N/50 alcoholic sodium hydroxide. These were carried out 
with pure palmitic and stearic acids, and with the original recrystallized 
acid, before preparation of the potassium salt. Fifty or 60 mg. were used 
for each titration, and the results have been calculated to 100 mg. for com- 
parison. Duplicate determinations were made in each case. 


Pure stearic acid required (i) 17 . 63 cc. 

(ii) 17.68 cc. 

Pure palmitic acid required (i) 19.42 cc. 

(ii) 19.56 cc. 

The unknoAvn acid required (i) 19.37 cc. 

(ii) 19.61 cc. 


Mean, 17.66 cc. 
Theory, 17.61 cc. 
Mean, 19.49 cc. 
Theory, 19.53 cc. 

Mean, 19.49 cc. 


Part .of the stone (0.5040 gm.), containing an approximately proper 
proportion of the dark center, Avas dissolved in glacial acetic acid, and centri- 
fuged to remove some brownish-black insoluble material, which, after 
drying, amounted to 0.0245 gm. (4.86%). The solution, with washings 
from the insoluble portion, Avas diluted Avith Avater until no further precipi- 
tate was thrown down. The yellow precipitate Avas filtered off, Avashed, 
and dried to constant weight at 37° C. It Aveighed 0.4045 gm. (80.3%). 
By virtue of the exact examination already described, this precipitate Avas 
considered to consist of palmitic acid, .colored by a trace of bilirubin A 
portion (4 9.5 mg.) was dissolved in 10 cc. of chloroform, and compared 
in a colorimeter Avith 0.16 mg. of pure bilirubin also dissolved in 10 cc. of 
c loroform. The colors matched perfectly, and the comparison indicated 
n 0 • -18 mg. of bilirubin in the quantity assayed, representing 

70 o cv ° f t lG ongina ma tenal; the true figure for palmitic acid Avas therefore 

/y.y 


Ihe filtrate from the palmitic acid Avas evaporated to dryness, the residue 
dissolved m dilute hydrochloric acid, neutralized with sodium hydroxide 
and made up to known volume. Calcium was estimated by Clark and 
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Collip’s method, 2 which gave the figure 43.7 mg. for the total solution, cor- 
responding to 8.7 % of the original material. 

Some (0.1425 gm.) .of the original material was ignited to constant weight. 
The ash weighed 0.0220 gm. (15.4%). It was dissolved in dilute hj'dro- 
chloric acid and made up to known volume. Phosphate was estimated in 
the solution by the method of Benedict and Theis, 1 and amounted to 
0.0055 gm. as P0 4 , calculated to the total quantity taken (3.9%). The 
solution also contained magnesium, but in unestimable amount; the am- 
monium thiocyanate test showed presence of a trace of iron. 

The brownish-black material insoluble in glacial acetic acid was examined 
separately. When a trace of it was warmed with 10% sodium hydroxide, 
a small proportion dissolved to a green solution. This was thought to be 
adherent biliverdin. The bulk of the material did not dissolve. This residue 
gave a negative Gmelin’s test for bile pigment, although it slowly dissolved 
in strong nitric acid, apparently through oxidation. It was considered to 
be the ill-defined ultimate oxidation product of bilirubin usually termed 
“bilihumin.” 

Some of the brownish-black material (8.3 mg.) was strongly ignited to 
constant weight; 1.5 mg. of gray ash was left, which contained calcium, 
phosphate, and a trace of magnesium (detected by the Titan-yellow test 6 ). 
This mineral matter is, at least in part, already included in the estimations 
of phosphate, and, correcting for it, the bilihumin content of the original 
material is approximately 4.0%. 

Some of the original material (82.3 mg.), heated to 105° C. to constant 
weight, lost 2.2 mg. of water, 2.7 %. * 

Conclusions from the Analyses. Since 79.9% of palmitic acid 
was found, this required 6.2% of calcium for complete combination. 
The phosphate (P0 4 ), 3.9%, required 2.5% of calcium for combina- 
tion as Ca 3 (P0 4 ) 2 . The total calcium required, therefore, agreed 
with the S.7 % found (but the brownish-black material also contained 
a trace, which was not estimated). It can be concluded with reason- 
able certainty that calcium palmitate and tribasic calcium phos- 
phate account for practically all the palmitic acid, phosphate, and 
calcium found. 

The ash, 15.4%, can be similarly accounted for. The calcium 
oxide corresponding to 79.9% of palmitic acid equals 8.7%, which, 
added to 6.4% calcium phosphate, gives a total of 15.1%. Other 
mineral constituents could only be present in traces. 

Hence the composition of the calculus can be stated fairly accur- 
ately as: 


Calcium palmitate So. 8% 

Calcium phosphate 6- 4% 

Calcium bilirubin 0.4% 

“Bilihumin” 4.0% 

Iron, magnesium Traces 

A cholic acid (?) . Trace 

Water 2.7% 

Unaccounted for 0.7% 


100 . 0 % 

Roentgen Ray Examination. A Roentgen ray photograph* of 
somewhat less than half the stone, taken through S inches of paraffin 

* We are indebted to Dr. H. M. Edmison, Assistant Radiologist to the Winnipeg 
General Hospital, for this photograph. 
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wax, showed a distinct and fairly even opacity, indicating an even 
distribution of calcium salts throughout the stone, and probably 
indicating that such a stone could be detected during life. 

Discussion.- Frerichs 4 in 1847 found that a human gall stone 
from the museum at Gottingen contained 68% calcium palmitate 
and 28% cholesterol. Fatty acid crystals prepared from the stone 
melted at 58° C., which suggest that they were not pure palmitic 
acid. Thudichum (1863) 11 analyzed a gall stone from John Hunter’s 
collection. It yielded fatty acid crystals which melted at 60° C., 
but repeated recrystallization from hot alcohol gave a fraction melt- 
ing at 71° C. His analysis indicates that the stone contained 84% 
of calcium stearate (including a trace of oleate); cholesterol was 
absent. Fouquet (1896) 3 analyzed a gall stone consisting largely 
of calcium stearate and phosphate, with but a trace of cholesterol. 
Identification of fatty acid crystals prepared from the stone seems 
to have been based on a melting point of 70° C. and the crystal form. 
He was unaware of the earlier reports. 

Thudichum refers to presence of traces of calcium soaps in ordi- 
nary gall stones. Salkowski 9 found traces of fatty acids (chiefly 
palmitic acid) in mixed cholesterol and pigment stones, with less 
calcium than corresponded to them. He made no reference to the 
above reports. Classifications of biliary calculi, subsequent to that 
of Thudichum, do not list calcium soap stones. 

The present report seems to be the first of this type associated 
with a case history, and, unfortunately, that history gives no clue 
to the mechanism of formation of the stone. Little can serviceably 
be said on this point. Passage of soluble soaps from intestine to 
gall bladder should lead to a mixed calcium soap, were this formed, 
instead of the calcium palmitate here reported; such passage is in 
any event extremely improbable. 

Bile usually contains traces of soluble soaps, and of calcium. 5 - 7 
Calcium soap stones are probably formed from biles containing such 
constituents in unusual proportions, and illustrate a rare type of 
aberrant metabolism. To theorize further seems unprofitable at 
present. 
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END-RESULTS FOLLOWING CHOLECYSTECTOMY. 

By Ralph B. Bettman, M.D., 

ATTENDING SURGEON, MICHAEL REESE HOSPITAL; ASSOCIATE PROFESSOR OF CLINICAL 

SURGERY, RUSH MEDICAL, 

AND 

Gemma Lichtenstein, M.D., 

CLINICAL ASSISTANT IN MEDICINE, MICHAEL REESE HOSPITAL, 

CHICAGO, ILL. 

(Fiom the Surgical Department of Michael Reese Hospital — Gall-bladder Gioup.) 

To the many analyses of the results following upon cholecystec- 
tomies, we are adding ours in the hope that out of these studies 
there may arise better criteria for determining what types of patients 
will secure sufficient relief from the operat on to justify the measure. 
At present, despite careful study of each patient who comes under 
our care, and despite judicious selection of the patients with chole- 
cystitis or cholelithiasis or both, we find a disappointingly large 
group who have little or no relief from the symptoms for which the 
cholecystectomy was performed. 

From January 1, 1930, to December 31, 1934, there were 239 
cholecystectomies performed on the charity division of this hospital, 
omitting all private patients. Of this number, 33 had some type 
of common duct operation at the same time. Furthermore, during 
this period there were many cholecystotomies, explorations of the 
gall bladder and biliary tract operations which are not included, 
because we have limited this study to the effect of cholecystectomy 
for benign lesions. 

Ten of the patients died, making a mortality of 4.2% for the whole 
series. Of the 33 patients with common duct drainage, 4 died: a 
mortality for this subgroup of 12.1%. One of these deaths was 
probably due to coronary occlusion. Of the 206 patients with 
simple cholecystectomy, 6 died: a mortality of 2.9% for this sub- 
group. These deaths included 3 patients: 1 of 55 years who had 
a coronary occlusion with sudden death a few hours after operation; 

1 of 5S years who came in with hypertension and decompensation 
and jaundice and died of pneumonia; a third patient of 65 with dia- 
betes and chronic myocarditis who developed a thrombophlebitis 
of the right leg 10 days postoperatively and finally died of pneu- 
monia. This leaves 3 cases (1.5%) who may be considered as 
straight operative deaths. In a larger group of 1624 patients with 
gall-bladder operations of all types, and including private and 
charity patients, there were 6S deaths, or again 4.2% mortality. 

Of the 239 patients, 20S were females and 31 were males. The 
ages ranged from 16 to 70 years with 76 (32%) between the ages 
of 31 and 40, and 74 (31%) between the ages of 41 and 50; in other 
words, about two-thirds of the patients were in the fourth and fifth 
decades (Table 1). 
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Table 1. — Age Incidence. 



Male. 

Female. 

11-20 

21-30 

31-10 

41-50 

51-60 

61-70 

Unknown 

. . . . . • 45 

8 

10 

7 

1 

6 

39 

68 

04 

24 

G 

1 

Total 

31 

208 


Symptoms. One hundred and sixty-eight patients had demon- 
strable gall stones. In this series the predominant symptom was 
pain in the right' upper quadrant and epigastrium; this occurred 
in 163 cases (97%). In the great majority there was a history of 
radiation of the pain. Nausea was the second most common symp- 
toms occurring in 132 patients (79%). Vomiting occurred in 62% 
of the cases; belching in 53%. Food idiosyncrasy was a definite 
complaint in somewhat less than half of the cases. Bloating oc- 
curred in a third, and jaundice was present in 46 (27 %) . Heartburn 
was complained of in a fifth of the cases. Fevers and chills and 
clay-colored stools were present in approximately 1 out of 10 cases 
(Table 2). 

Table 2.— Incidence of Symptoms. 

Canes with stones. Cases without stones. 


Symptom. Per cent. Per cent. 

EpYeiric} 1 ’™ ' G3<!,7 ' 0) ° G “ ,3 - 0 ’ 

Radiation of pain 121 (72.0) 42 (59.2) 

Bloating 57 (33.9) 29 (40. S) 

Belching 89 (53.0) 30 (50.7) 

Heart burn 34 (20 . 2) 15 (21 . 1) 

Nausea 132 (78.0) 50 (18.9) 

Vomiting 104 (01.9) 39 (54.9) 

Food idiosyncrasy ' 70 (41.7) 30 (42.3) 

Fever and chills 22 (13.1) 7 ( 9.9) 

Constipation 72 (42.9) 31 (43.7) 

Melena 11(05.0) 4(5.0) 

Clay stools 23(13.7) 9(12.7) 

Jaundice 40 (27.4) 19 (20.8) 

Headache 7 ( 4.2) 8 (11.2) 


In 71 patients no stones were found at operation. In this series 
pain again was the predominating symptom, occurring in 93%, and 
here again the pain radiated in over half of the cases. Nausea was 
present in almost the exact proportion as in the group with stones 
(80%). Vomiting was present in 55%; belching in 51%. Food 
idiosyncrasies were also found in a little less than half. Bloating 
was slightly more common than in the group with stones, being 
present in about 40%. Jaundice was present in 14 cases (27% of 
this series). Interestingly enough, jaundice is seen to be present 
to almost the same extent in those patients who had no stones in 
their gall bladders at the time of operation as in those who had 
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calculi. We cannot help but wonder whether, in those patients 
who had been jaundiced but in whom no stones w r ere found, there 
had at some previous time been calculi which had made then- way 
down the ducts and into the intestines; also, if these gall bladders 
were to be left in situ, would calculi again form? Heart burn, chills 
and fever, and clay-colored stools were as frequent in this group as 
in the group in whom stones were found at operation. None of 
these patients was jaundiced at time of operation and none has had 
jaundice since, so that we feel that in these cases we have not over- 
looked common duct stone (Table 2). 

Results. In evaluating our results, we have omitted 55 patients 
whom we were not able to trace. From the remaining 184, we have 
subtracted the 10 deaths, leaving 174 patients followed for a period 
ranging from 1 to 6 years. Of these 174 who had cholecystectomies, 
119 had stones and 55 had none. 

In order to obtain some basis for the analysis, not only for our- 
selves but for the literature as well, we have divided the results 
into three distinct groups: 1, symptomatic cure; 2, symptomatic 
improvement; 3, no relief. By “symptomatic cure” we mean a 
complete subsidence of all the pre-operative symptoms which 
prompted cholecystectomy. By “symptomatic improvement” we 
mean relief of the major symptoms, a definite improvement in the 
well-being of the patient and a very definite affirmative response to 
the question “Do you think that the operation was worth while?” 
By .“no relief” we mean that there was no outstanding subsidence 
of symptoms, and although occasionally the patients might affirm 
that the operation had been of help, yet they still suffered from the 
majority of their pre-operative complaints. 

Study of Cases With Gall Stones. There were 119 cases of chole- 
lithiasis, not counting the 7 who died in the hospital. Symptomatic 
cures were obtained in 66 (55%); symptomatic improvement in 
32 (27%); and no relief in 21 (18%). In other words, only 82% 
of the’patients were definitely improved by operation (Table 3). 

Table 3. — Results. 

With stones Without stones 

( 126 ). ( 58 ). 

Per cent. Per cent. 


Sympt. cure 66 (55) 25 (45) 

Sympt. improv 32 (27) 12 (22) 

No relief 21 (IS) 18 (33) 

Deaths 7 3 


In comparing the results of the operation with the pathologic 
findings we noticed, strangely enough, that the percentage of good 
results increased with the severity of the lesions encountered in the 
gall bladder. From a pathologic point of view, the gall bladders 
in these patients were divided into five groups: 1, those with no 
demonstrable gross or microscopic lesion of the gall bladder wall; 
2, those with fibrosis; 3, those ivith chronic cholecystitis; 4, those 
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with marked chronic cholecystitis; and 5, those with acute chole- 
cystitis.* From a pathologic standpoint we might assume a pro- 
gression of the disease from the first to the fourth of these categories. 

Symptomatic cures were obtained in Group 2 (fibrosis) in 32% 
and symptomatic improvement in 41 %, leaving no relief in 27 % 
of the patients. In Group 3 (chronic cholecystitis) symptomatic 
cure was obtained in 58%, symptomatic improvement in 28%, and 
no relief in 14%. In Group 4 (marked chronic cholecystitis) pre- 
sumably the group in which the disease had lasted the longest or 
had made the severest inroads, symptomatic cure was obtained in 
67%, symptomatic improvement in 13%, and no relief in 20%. In 
other words, the patients falling into Group 4 had a symptomatic 
cure twice as often as those in Group 2 (Table 4). 


Table 4. — Lesions Found in the Gall Bladder. 
With Slone. 



Cure. 

Improv. 

No relief. 

Death 


Per cent. 

Per cent. 

Per cent. 

No chge 

4 


0 (27) 


Fibrosis .... 

7 (32) 

0 (41) 

1 

Chr. cholec. 

. 44 (58) 

21 (28) 

11 (14) 

5 

Marked chr. cholec. . 

. 10 (67) 

2 (13) 

3 (20) 

1 

Ac. cholec. 

1 


1 



Without Slone. 



No chge 

1 (25) 

2 (50) 

1 (25) 


Fibrosis .... 

. 12 (48) 

5 (20) 

8 (32) 


Chr. cholec. 

8 (38) 

5 (24) 

8 (3S) 

1 

Marked chr. cholec. . 

4 (80) 


1 (20) 

2 


In an endeavor to see if there were any correlation between the 
length of duration of the symptoms and the degree of the lesion, 
we tabulated our cases with this in mind. Interestingly enough, the 
various histopathologic divisions had about the same relative num- 
ber of cases, irrespective of whether the symptoms were of less than 
1 year’s duration, from 1 to 2 years, from 2 to 3, from 3 to 5, or from 
5 to 10 years. In the group complaining of symptoms for more 
than 10 years, we find a very slightly elevated number in the marked 
chronic cholecystitis group. 

The duration of the symptoms varied greatly, from a few months 
to many, many years. It would seem likely that the shorter the 
duration of the symptoms the greater the percentage of benefits; 
this was only partially borne out by our findings, namely, that in 
patients with symptoms for less than 2 years, 87% had symptomatic 
cure or improvement and only 13% had no relief; with symptoms of 
from 2 to 5 years’ duration, 80% were cured or improved and 20% 
had no relief; with symptoms of from 5 to 10 years, 96% were 
cured or improved, and 4% had no relief; but when symptoms had 
been present for over 10 years only 58% were cured or improved 

* There were 2 patients in this group with microscopic findings of an acute lesion, 
although clinically both patients were considered non-acute. ' 
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and 42% had no relief. It seemed peculiar to us that the group 
having symptoms for a period of 5 to 10 years should have shown 
better results than those having symptoms for a shorter period. 
However, this correlates with our observation that symptomatic 
cure was commonest where change was severest, that is, in those 
patients whose gall bladders showed marked chronic cholecystitis. 

When we check our results against the age of the patients, we 
find the poorest results in the age groups of 11 to 20 and 51 to 70 
years; the best results between the ages of 21 and 40 years, with 
nearly as good results between the ages of 41 and 50 (Table 5). 

Table 5. — Results by Age Incidence. 

With Stones. 



Cure. 

Improv. 

No relief. 



Per cent. 

Per cent. 

Per cent. 

Death. 

Unknown 


1 



11-20 . . 

1 (25) 

2 (50) 

1 (25) 


21-30 . . 

... 11 (5S) 

6 (32) 

2 (10) 

1 

31-40 . . 

... 17 (53) 

12 (3S) 

3 ( 9) 

1 

41-50 . . 

. . . 28 (62) 

9 (20) 

S (18) 

1 

51-60 . . 

... 9 (53) 

2 (12) 

6 (35) 

2 

61-70 . . 



1 

2 


66 

32 

21 



Thirteen patients had had a eholecystostomy at some previous 
date; of these, 4 had relief for less than 1 year, 4 from 1 to 5 years, 
2 were relieved for a period of 6 or 7 years, and 3 for over 10 years. 

Of the patients, 33 had a drain inserted into the common duct in 
addition to the cholecystectomy. The common duct was drained 
either because stones were palpable in the duct, or because the 
duct was greatly distended, or because of jaundice either before or 
at the time of operation, leading us to suspect a stone. Three of 
these were patients in whom no stone could be found either in the 
gall bladder or in the common duct. One of these died as a result of 
periportal infection. The other 2 had symptomatic cures. Of the 
30 patients with cholelithiasis who had common duct drainage, 3 
died; 15 had symptomatic cures, 6 had symptomatic improvement; 
or, in other words, 78% had cure or improvement and 22% had no 
relief. If one combines the non-calculous and the calculous group 
with common duct drainage, we find that there were 4 deaths, that 
is 12% of the cases of common duct drainage. We do not have a 
large enough series of cases with common duct drainage to draw 
conclusions of any real worth; but we would like to point out that 
the mortality rate is 4 times as high as in simple cholecystectomy. 

iVi on-calculous Cases. For many years we have felt that our 
results after cholecystectomy in patients without gall stones have 
been poor. For this reason we have refrained from operating unless 
there has been definite evidence of stones either by Roentgen ray 
or from a history of repeated gall-bladder colic. Therefore, nearly 
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all the cholecystectomies reported in this group had so-called typical 

symptoms (Table 2). _ 

There were 5S patients (including 3 who died postoperati\ ely) 
who had no gall stones either in the gall bladder or ducts whom we 
have followed for at least a year since they had a cholecystectomy. 
Of those living, 25 had symptomatic cure and 12 had symptomatic 
improved (67% cured or improved), while 33% had no relief. It is 
interesting to compare these figures with those of the group with 
calculi, where S2% were cured and improved and only 18% had no 
relief. We think that small as this group may be and in view of 
the careful selection of cases for operation, that this is a very 
significant difference (Table 3). 

Studying this group of non-caleulous cholecystectomies, from a 
histopathologic point of view, we find marked gall-bladder changes 
which, may or may not account for the symptoms. Fibrosis was 
present in almost half of the cases, chronic cholecystitis in about 
40% and marked chronic cholecystitis in about 9%. These findings 
support our previous contention that many of these gall bladders 
may have contained stones at some earlier date. As in the group 
with stones, the best results were obtained in those cases showing 
marked chronic cholecystitis. 

Regarding any correlation between the length of duration of 
symptoms and the degree of damage present, we can only say that 
we were unable to discover any. 

The duration of symptoms seemed to effect the results somewhat, 
namely, that in this group the better results were obtained in those 
having had symptoms for less than 5 years, 75% cured or improved; 
and 50% cured and improved in those having had symptoms for 
more than 5 years. 

When we compare our results to age incidence, we find that 
regardless of the decade about a third of the patients had no relief. 

Four of the patients in this group had had a cholecystostomy at 
some previous time; 2 had had relief for less than 1 year, 1 had 
relief for 4 or 5 years, and 1 for 6 or 7 years. 

Summary and Conclusions. 1. Of 239 patients with cholecystec- 
tomies performed from 1930 to 1935 on the charity service, 31 were 
men and 208 women; about 63% were between 31 and 50 years. 

2. Epigastric and right upper quadrant pain was the most com- 
mon symptom in both calculous and non-ealculous types of cases. 

3. Seventeen patients had previous eholecystostomies, of whom 
8 had relief for less than 3 years. 

4. There were 10 deaths, or 4.2% of the cases in the entire 
series, including all types of complications. Of these 33 cases with 
common duct drainage in addition to the cholecystectomy, the mor- 
tahty rate was 12.1%, leaving a mortality of 2.9% for all cases in 
which cholecystectomy alone was done. This figure includes all 
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cases irrespective of age, acuteness of gall-bladder lesion, cardiac 
failure or other unforeseen postoperative events. 

5. Of 119 patients with calculous gall bladders who had been 
followed more than 1 year, 55% had symptomatic cure; 27% had 
symptomatic improvement and 18% had no relief, or 82% cured 
or improved by operation. 

6. Of the patients with non-calculous gall bladders, 58 were 
studied: 45% had symptomatic cure, 22% symptomatic improve- 
ment, and 33% had no relief. 

7. It seems that the best results are obtained in those cases 
where stones are present. Furthermore, that the more definite 
the symptoms the more apt there is to be complete recovery from 
operation. 

8. Searching the literature we find a great variance in reports 
and a surprising inconsistency in the percentage of cures. One 
thing, however, appears certain, and that is that all is not as it 
should be in gall-bladder surgery. 

9. We believe that continued and careful studies of large series 
of patients who have been operated- upon for benign disease of the 
biliary tract will aid in establishing better standards by which to 
select those patients in whom results will justify the risks of operation. 


BUNDLE BRANCH BLOCK WITH SHORT P-R INTERVAL IN 
INDIVIDUALS WITHOUT ORGANIC HEART DISEASE. 

Case Report With Review op Literature. 

By Louis Faugeres Bishop, Jr., M.D., 

ASSOCIATE VISITING PHYSICIAN, BELLEVUE HOSPITAL, 

NEW YORK. 

The peculiar syndrome called bundle branch block with short 
P-R interval in individuals without organic heart disease has 
aroused great recent interest. A late, experience with this condition 
has led to a review of the literature and a report of a case. Although 
it is true that the number of reported cases is small— to date only 
45 — it seems' apparent from the rate with which reports are now 
appearing that this condition will soon be recognized as not infre- 
quent. Aside from the increase in general interest this is one of the 
gratifying disorders encountered in medicine, gratifying because 
the diagnosis can be made with absolute certainty with the aid of 
the electrocardiogram, and once made, one can give the patient 
and his family complete assurance that his disorder will not shorten 
his life nor restrict his activity in any way. 

Review of Literature. The first reported case, a man, aged 23, 
with attacks of paroxysmal tachycardia for 11 years, was described 
and carefully reported by Wilson 13 in 1915. Wedd 12 reported the 
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next case in 1921, and Hamburger 1 in 1929, but not until a year 
later when Wolff, Parkinson, and White 15 collected and reported 
11 cases, with careful follow-ups to 4 years, did the phenomenon 
become a clinical entity. The work of these three men soon stimu- 
lated interest in cardiologic circles all oyer the world, with the 
result that there has been a steady increase in the number of recorded 
cases since 1930. To wit: Pezzi 7 reported 3 cases in 1931, Ilolzmann 
and Scherf 5 2 in 1932. Wolferth and Wood 11 reported 9, and Sigler 9 

1 in 1933. . ii-i 

In the past year there have been several single and multiple case 

reports from various parts of the world. Roberts and Abramson 8 re- 
ported 1 case. Sprague 10 recently added a case associated with 
paroxysms of auricular fibrillation without any other evidence of 
organic heart disease. Faxen 3 reports from Sweden an example in a 
boy of ll. From Peiping, Tung 11 reports 2 cases in detail, and men- 
tions 3 others. 

The most enlightening of last year’s communications came from 
the Argentine, where Cossio, Berconsky and ICreutzer 2 reviewed 27 
cases from the literature, added 7 of their own, and analyzed the 
group statistically from the standpoint of age, sex, type of tachy- 
cardia, presence or absence of coincidental organic heart disease and 
remission to a normal electrocardiographic configuration. 

Case Report. Two years ago an opportunity was offered to observe an 
example of this condition. The patient was the only son of a Spanish 
family living in Mexico, referred by their doctor for an opinion and advice 
regarding a strange myocardial disorder. Attention had been directed to 
his heart because of a short attack of paroxysmal tachycardia which had 
occurred while climbing a mountain. Medical advice was sought imme- 
diately, but on physical examination no abnormal findings were disclosed, 
and the patient and family were reassured. Three months later there was 
a second attack while descending a flight of stairs. This was associated with 
slight palpitation, dryness of the mouth, headache and a pulse rate of 220. 
Again the duration of the attack was short. An electrocardiogram taken 
after the attack showed a widened QRS, and a notching of the R waves, 
suggestive of an incomplete bundle branch block, and in addition an abnor- 
mally short P-R interval. Search for an etiologic factor disclosed a faintly 
. positive blood Wassermann reaction, and though the Wassermann of both 
parents was negative, the patient was given a series of 12 intramuscular 
injections of colloidal bismuth. The boy was taken out of school and kept 
under strict medical supervision for 7 months. During this time four 
electrocardiograms were taken, no two of which were exactly alike, but all 
four consistently showed a short P-R interval, a widened QRS, and slurring 
of the R wave. There were no more attacks and at no time was there any 
evidence of cardiac insufficiency. 

His history revealed nothing suggestive of a familial disorder; there are 
2 younger sisters who are perfectly well. His health was first interrupted 
at the age of 4 by a disorder of the lower bowel which was said to be colitis; 
this cleared up in 3 months and has not recurred. At 5 he had measles, 
followed by whooping cough; 6 months later he had a series of attacks of fever 
and headache, with normal health between. Following some sort of vaccine 
therapy the attacks disappeared and have never recurred. For the remain- 
der of his childhood and early puberty he enjoyed good health and a normal 





Fig. 1.— Electrocaidiogiam (5094), December 24, 1935. Intraventiieular conduc- 
tion defect with shoit P—R intei\al. P-R, 0.0S sec.; QRS, 0.1 sec. 



Fig. 2.— Electrocardiogram (5694), December 24, 1935. A, Lead I: contiol; B, 
Lead I: after exeicise; C, Lead II: taken immediately after B. 
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■ It has been found in individuals in all age groups, from 4§ to 62 
years; but most frequently in the second, third and fourth decades, 
though the history usually dates' back to puberty, or before, when 
the patient first began to experience periodic attacks of palpita- 
tion, sometimes induced by strenuous exercise, but almost as fre- 
quently occurring when the patient is at rest. There are, however, 
a few reported cases in which palpitation was never experienced. 
Whether or not these cases had tachycardia without palpitation, 
if is impossible to say. W olferth and Wood 1 ' 1 reported 4 cases dis- 
covered accidentally during a routine study of normal electrocar- 
diograms, or through electrocardiographic findings, as part of a 
routine examination. And Tung mentions 2 with characteristic 
electrocardiographic findings, who gave no history of palpitation 
and who had never been known to have tachycardia. In 1- case in 
the series reported by Wolff, Parkinson and White, 15 the only car- 
diac symptoms were attacks of bradycardia associated with weak- 
ness and pallor. Although as a rule the presenting complaint is 
related to paroxysmal attacks of tachycardia, it becomes apparent 
that exceptions to this are not infrequent. This type of tachycardia, 
when present, is usually a simple paroxysmal auricular tachycardia. 
This was true in 39 of the 45 cases, while in the remaining 6 the 
- tachycardia was on the basis of paroxysmal auricular fibrillation. 
(Wolff, Parkinson and White 15 report 1, Wolferth and Wood 14 2, 
Cossio, Berkonsky and Kreutzer 2 2, and Sprague 10 1.) 

Although there are a few cases in which organic heart disease is 
present, the type of organic involvement is so diverse, including 
hypertension with acute glomerular nephritis, inactive rheumatic 
heart disease, and hypertensive cardiovascular disease, it is hardly 
conceivable that organic heart disease when encountered is more 
than coincidental. 

Remissions to normal electrocardiographic configurations may 
occur spontaneously and may be experimentally induced. Electro- 
cardiograms taken during the attacks of tachycardia are usually 
normal. Sometimes they are found to be normal without tachy- 
cardia and for no apparent reason. Whether these remissions are 


ever permanent or not it is difficult to say, as there are not to date 
sufficiently long-time follow-ups on these cases definitely to answer 
the question. The data on the effect of atropine and exercise are 
conflicting. It ^interesting to note that in some cases these meth- 
ods of vagus inhibition do abolish the electrocardiographic abnor- 
mality, but the significance of these selected observations belongs 
in the realm of pure speculation. 

Although one may suspect the existence of this condition in a 
lealthy young individual— usually a male with a history of paroxys- 
ma tachycardia without clinical or roentgenographic evidence of 
reait disease— the key to the diagnosis is to be found in the electro- 
car logiaphic findings that show a short P-R interval, associated 
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with a widening of the QRS and abnormalities in the initial ven- 
tricular complex characteristic of an incomplete or complete intra- 
ventricular conduction defect. The most usual type is a left bundle 
branch block, with the initial ventricular complexes as seen in left 
axis deviation and the T waves in Leads I and III in the opposite 
direction from the main complex. There are several reported exam- 
ples of right bundle branch block and of intermediate stages of 
incomplete intraventricular block, as it was in this case. If it were 
not for the presence of the short P-R interval (i. e., 0.1 second or 
below), these electrocardiograms could not be distinguished from 
organic bundle branch block or from the so-called functional bundle 
branch block, as described by Cohn and Lewis, 1 Sigler, 9 and others. 

Views as to the etiology of this peculiar phenomenon are so diverse, 
experimental and clinical observations so contradictory, that it is 
impossible to reach any definite conclusions as yet. As there is no 
studied autopsy material available, it is conceivable that when 
obtained it may throw considerable light on the mechanism of the 
production of these electrocardiographic abnormalities. At present 
there is a sharp division between two schools of thought. One believes 
that it is a vagal effect induced by excess vagal tone which slows 
conduction through the bundle or one of its branches, relievable by 
suppression of the vagal influence by atropine or exercise. This 
was the view taken by Wolff, Parkinson and White, 15 and Wedd 12 
found that vagal inhibition brought about a transition of the elec- 
trocardiogram to normal. The second view is that of Wolferth and 
Wood, 14 Holzmann and Scherf, 5 and Roberts and Abramson, 8 who 
were unable to confirm these observations. In their cases the ab- 
normal graphs were not affected by vagal inhibition. They postu- 
late that some aberrant conduction bundle is present between the 
right auricle and right ventricle, such as the bundle of Kent, 5 and 
that it is functionally able to transmit impulses. With this as a 
premise, they argue that the abnormal graph represents the passage 
of impulses through the pathway and that transition to the normal 
graph represents a return of the impulse to the normal pathway. 

There are sufficient objections to both of these theories to make 
them untenable. With regard to the first theory, the following 
two facts have yet to be accounted for: (1) that there are many 
cases reported which show no effect from vagal inhibition; and (2) 
one case reported by Sigler 9 which reverted to a normal graph after 
vagal stimulation. 

Against the theory of an abnormal conduction bundle is the fact 
that such abnormalities have not yet been demonstrated. 

With respect to prognosis, it is true that the follow-up studies in 
known cases have been to date too short to be conclusive. Yet it is 
the unanimous opinion of those who have studied this condition 
that the disorder is primarily functional, and the patient’s progress 
unaffected by the electrocardiographic abnormality. This view is 



bishop: bundle branch block 


799 


supported by the character of the history and clinical picture, and 
several reported cases in individuals past middle life who continue 
to show no evidence of cardiac insufficiency. It so happens that 
the oldest reported case is only 62, but he is in perfect health. 

Treatment. It might be said that these patients are suffering 
from an electrocardiogram and not a disease. Therefore, medicinal 
treatment assumes no importance, but psychotherapy and reassur- 
ance are paramount. As has been pointed out before, the individual 
or the family may have been told that the patient is suffering from 
a bizarre form of incurable heart disease, and in consequence suffered 
an untold amount of mental anguish over this thought. 

Completely to destroy this concept may require psychotherapy to 
prevent the development of a cardiac neurosis in the patient, which 
might otherwise become a permanent handicap. In this particular 
case it was not an easy task; the family had spent 7 months recon- 
ciling themselves to the fate before them and were almost reluctant 
to relinquish the state of martyrdom to which they had become 
accustomed. 

The individual should be encouraged to live a normal life, and 
if, as is frequently the case, he is of school age or college age, he 
should be allowed to engage in athletics, unless the attacks of tachy- 
cardia become sufficiently frequent to interfere. In the reported 
cases, as well as here, attacks have not infrequently followed severe 
exercise. Continued exercise, however, does not seem to increase 
the frequency of the attacks, for they may well occur at rest. Appar- 
ently a small percentage of individuals seem to outgrow their elec- 
trocardiographic difficulties, and this permanent change seems to 
have no relationship to the extent of their activities. 

Summary and Conclusions. 1. A peculiar electrocardiographic 
phenomenon is described, associated with a short P~R interval, a 
widened QRS and slurring or notching of the QRS, characteristic 
of the so-called bundle branch block, except for the short P-R 
interval. 

2. One case is reported and 44 cases collected from the literature. 

3. The condition occurs usually in young individuals, prone to 
attacks, of paroxysmal tachycardia, which is in rare instances on 
the basis of paroxysmal auricular fibrillation. 

4. The etiology is entirely unknown. 

5. In certain cases atropine and exercise will abolish the block ’ 
temporarily, but there are too many examples which do not respond 
to these stimuli adequately to substantiate the theory that the 
phenomenon is entirely the result of excess vagal tone. 

6. The diagnosis can be made by the electrocardiogram, for in no 
other condition is bundle branch block associated with a short 
P-R interval. 

7. The disorder apparently has no pathologic significance, - and 
does not m any way shorten the life span of -the individual. 
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We are accustomed to recognize anoxemia by the presence of 
symptoms. Particularly cyanosis has long directed attention to 
poor oxygenation of the blood. More recently (Waters 10 ) much 
of the knowledge of symptoms of oxygen want has been organized 
so as to be of ready aid in diagnosis of anoxemia in cases where it is 
known to be a possible development, as in pneumonia, chest injuries, 
congestive heart failure, and so on. 

However, objective criteria of oxygen want are too few, and if 
they could be worked out would help in the recognition of borderline 
anoxemia situations whose frequency and importance are now 
unknown. 3 

The best method for determining an oxygen lack due to faulty 
aeration of blood passing through the lungs is the analysis of arterial 
blood. This technique was introduced by Hiirter. 6 The applica- 
tion of analysis of arterial blood has been greatly facilitated by 
Van Slyke’s "development of his manometric gas analysis apparatus. 
Stadie, 9 and others, with this apparatus have recorded low oxygen 
saturation results in pneumonia, heart disease, asthma and pul- 
monary fibrosis. Only a few normal subjects have been so studied, 4 
not enough to permit statistical determination of the normal, or a 
definition of a borderline range of saturation between clear-cut 
normals and clear-cut anoxemic individuals. The 16 normal sub- 
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jects we studied showed no evidence of any disorder of the cardio- 
respiratory mechanism. However, several came below the figure 
of 95% which is held to be “normal.” In 16 normals so studied the 
arterial oxygen saturation ranged from 98.8 to 93.4%, with a mean 
of 95.6%. In 38 cases in the literature the range was from 93.2 to 
100%, with a mean of 95.7%. 

Since many conditions of anoxia are peripheral in type (i. e., 
properly aerated arterial blood moves so slowly through the periph- 
eral capillary bed that it is reduced in oxygen content below the 
optimum for tissue nutrition), the study of arterial blood should be 
supplemented by less direct methods which would show lack of ade- 
quate supply of oxygen to the tissues. Determination of venous 
lactic acid, together with a shift in this figure when oxygen is re- 
spired, might constitute evidence of oxygen want. The idea is 
based on observations of Hill, 6 re oxygen debt. We also attempted 
a second procedure aimed at detecting lack of oxygen on the follow- 
ing reasoning: If a patient is suffering from oxygen want, breathing 
oxygen instead of air should significantly alter the rate of oxygen 
consumption. Determination of tissue gas tension and of alveolar 
COo was abandoned for various technical reasons as unsuited for this 
purpose. 

Therefore, we adopted the plan of recording degree of oxygen 
saturation of arterial blood, along with venous lactic acid before 
and after breathing oxygen, and also determined the oxygen con- 
sumption of patients breathing air and breathing oxygen according 
to the following routine : 

Methods. The brachial or femoral artery was punctured by passing a 
20-gauge needle on a syringe containing novocaine through a novocaine 
wheal. This needle was slowly advanced, while novocaine was infiltrated, 
into the artery. Once the blood was flowing the syringe was changed for 
an oiled syringe containing a bit of powdered buffered oxalate and mercury 
(for mixing). Using an eccentric tip syringe it was easy to draw the blood 
without contact with air and store it in the syringe until ready for analysis. 
The oxygen content was regularly determined in duplicate on 2-cc. samples, 
using the manometric apparatus and standard technique. 8 The oxygen 
capacity was similarly done after aerating a part of the same sample. 

Oxygen consumption (breathing air and oxygen) was done as follows. 
The patient at basal conditions first had a basal rate taken by the Tissot 
tank method while breathing air. The samples were analyzed either by a 
Haldane or a Van Slyke apparatus by standard methods. After 5 to 8 
minutes’ rest this was repeated, using a Benedict-Roth machine rebreathing 
oxygen through soda lime. After another 3 to 5-minute interval the Tissot 
was repeated' and finally the fourth determination of the morning was made 
by the Benedict-Roth apparatus. 

The lactic acid determinations were made by the method of Friedman, 
Cotonio and Shafer. 1 The blood was drawn without stasis from the same 
cubital vein before and after rebreathing oxygen from a Benedict-Roth 
apparatus with the subject at basal conditions. 

Results. The results of these 3 procedures on cases with clear-cut 
oxygen want are shown in Table 1. In cases having low arterial 
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oxygen saturation and hence an anoxemia the lactic acid shift was 
usually absent, even though a shift of 1 rng.% was considered sig- 
nificant. These low lactic acid figures are explained by the patients 
being at basal conditions. However the “basal by 2 methods” 
procedure shows one or the other or both Tissot results lower than 
the Benedict-Roth average results. Where the data are inconsistent, 
they are recorded ±. The shift in the R.Q. was a rise of over 0.05 
after breathing oxygen and could best be explained by the theory 
that an oxygen want was present, but was made good by breathing 
oxygen and afterward the oxygen “debt” reappeared when air was 
breathed. If there had been no interval this effect would result 
from the residual air in the lungs becoming almost pure oxygen and 
hence giving a low oxygen absorption and a high R.Q. in the second 
Tissot. The timing of the routine precluded this error. 

Table 1. — Results on Decompensated Organic Heart Disease. 

Arterial 



oxygen 

Initial 

Second 

Initial 

Second 

Shift 


saturation 

lactic 

lactic 


Tissot 

Tissot 

in 

Subject. 

(per cent). 

acid.' 

acid. 

Shift. 

low. 

low. 

R.Q. 

K. . 

. . . 82.0 

7.4 

5.9 

Yes 

± 

d= 

=t= 

D. . 

. . . 88.4 




+ 

+ 

+ 

Go. . 


10.6 

10.2 

No 

=i= 

+ 

+ 

Ga. . 

. . . 94.0 





+ 

+ 

U. . 

. . . 92.0 




+ 


+ 

Wo. 

. . 96.4 

o o 

10.61 

9.61 

No 

+ 

+ 

+ 

Sc. . 

. . . 95.4 

(7.4 

\9.4 

6.7i 

9.2J 

No 


+ 

+ 

Wa. 

. . . 93. S 




+ 

=b 

+ 

St. . 

. . . 92.3 

/10.7 

\13.3 

II. 4 } YeS 


+ 

+ 

Wau. 

. . . 92.0 

7.5 

8 9 

No 

— 

+ 

+ 


The control group of healthy people are tabulated in Table 2. 
Where arterial puncture was not done there was no reason to suspect 
a low result. 




Table 

2. — Normals. 


* 



Arterial 






Shift 


oxygen 

saturation 

Initial 

Second 


Initial 

Second 


lactic 

lactic 


Tissot 

Tissot 

in 

Subject. 

(per cent). 

acid. 

acid. 

Shift. 

low. 

low. 

R.Q. 

B. . . 

. 96.4 

7.4 

6.5 

No 

— 

— 

— 

St. 

. 94.0 




— 

— 

— 

Lo. . 

. 93.5 




— 

— 

— 

Sm. 



. . . 


— 

— 

— 

SI. . . 


( 7.0 

7.2 

No 

— 

— 

— 


\8.1 

7.4 

No 

— 

— 

— 

La. . 


S.5 

8.0 

No 

— 

*- 

— 

Le. 


9.0 

S.3 

No 

— 

— 

— 

G. . . 


6.5 

6.9 

No 

- 

- 

- 


The striking results -in a few neurocirculatory asthenia cases were 
not entirely foreseen. Table 3 lists the arterial oxygen saturation 
in several neurocirculatory asthenia cases who showed the symptoms 
described by Lewis 7 and by White. 11 Undoubtedly in certain severe 
cases a true anoxemia exists. That in less severe cases an anoxemia 
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also is present is indicated by the results in Table 3 where again + 
signs predominate in the 3 columns to the right. 


Subject. 

c. . 

B. . 


F. 


S. 

W. 

H. 


Table 3. — Results on Neurosis Cases. 


Arterial 
oxygen 
saturation 
(per cent). 
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lactic 

acid. 

Second 

lactic 

acid 

Shift. 

Initial 

Tissot 

low. 

Second 

Tissot 

low. 
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in 

R.Q. 

78 83 91 

16.7 

7.7 
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+ 

+ 

+ 


18.2 

14.0 



+ 

+ 

83 86 

16.2 

13.5 
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5.2 




+ 

84= 
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10.6 

No 


+ 


7.4 

7.4 




+ 

85.6 



. . . 

+ 

+ 

89.5 



. . . 

+ 

+ 

+ 

92 93 

13.7 

8.0 

Yes 


db 


90 97 

20.2 

12.2 






8.7 

6.7 






9.6 

7.6 






In' considering the reason for faulty aeration of blood passing 
through normal lungs we thought of possible “shunts”, from pul- 
monary artery to vein, and shallow breathing, and marginal atelec- 
tasis. Greene 2 suggested that anoxemia could result with the chest 
in an expanded position, i. e., an increased residual air, and a normal 
tidal air which would for that individual at the moment be an inade- 
quate ventilation. 

An interesting side issue was the observation that in any of these 
anoxemia situations elevated basal rates resulted on breathing 
oxygen, as though an oxygen debt were being made good. The 
clinical application of this fact must be of aid in the distinction of 
any anoxia from true elevations of B.M.R. This fact may help in 
the differential diagnosis of neurocirculatory asthenia and hyper- 
thyroidism. 

Summary. Neurocirculatory asthenia showed in 13 cases an 
inadequate arterialization of blood leaving the lungs. These patients 
also showed other indirect evidence of oxygen want in that the R.Q. 
and oxygen consumption altered with the patient breathing oxygen. 
These latter changes were regularly found in decompensated organic 
heart disease cases. Such findings support the opinion of’ Haldane 
that part of the symptoms of these patients are from anoxemia, 
especially . the respiratory irregularities. These patients often 
present difficulty in differential diagnosis from hyperthyroidism, 
therefore a watch for evidence of oxygen want may bring certain 
B.M.R,.. results into suspicion of artificial elevation. 

Conclusions. 1 . The above criteria are definite evidence of oxygen 
want and together indicate whether it is pulmonary or peripheral 
m type. 

2. Oxygen saturation of less than 94% appears insufficient opti- 
mally to supply the organism with oxygen, so that the “borderline” 
gioup having oxygen saturations of 90 to 94% are really in anoxia. 
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3. Neurocirculatory asthenia is featured by an oxygen want of 
pulmonary origin, present in certain patients. Anoxemia probably 
contributes to the fatigue of these patients and accounts for certain 
other symptoms. 

4. An anoxic situation can give elevated basal metabolic rate 
results, if taken from oxygen-rebreathing apparatus. 
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A disturbance of the absorption of fat from the intestinal tracts 
of patients with sprue has been assumed to exist almost since the 
recognition of the disease. The belief in the existence of such a dis- 
order of fat absorption has been based upon the presence of large 
amounts' of fat in the feces of the patient with sprue during the acute 
phase of the disease and upon the absence of excess fat during clinical 
remissions. 

Previous studies of the fat content of the feces of patients with 
sprue have indicated that it is largely split and that hence the dis- 
order is not one of pancreatic function (Fairley 2 ). It has not been 
clear, however, whether the diarrhea which is so frequently a symp- 
tom of sprue caused the malabsorption of fat or whether the presence 
of unabsorbed but split fat caused the diarrhea. No proof has been 
advanced furthermore that the fat in the intestine has not been 
absorbed and subsequently excreted. 

Castle, Rhoads, Lawson, and Payne 1 described the improvement 
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of the intestinal symptoms of patients with sprue which follows the 
suitable administration of liver extract. Mackie, Miller, and 
Rhoads 1 demonstrated characteristic alterations of intestinal motil- 
ity and outline by Roentgen ray examination, and Miller and Rhoads'' 
showed in one case that these alterations were less pronounced after 
liver extract had been injected and symptoms had disappeared. 

This communication reports a study of the amount of fat which is 
present in the blood of normal subjects following the taking of a meal 
rich in fat, and compares the results with those in patients during 
exacerbations of the diarrhea of tropical sprue as well as during the 
remissions which follow the administration of liver extract. 

Methods. The method employed for the determination of the blood lipids 
was that described by Kirk, Page and Van Slyke. 3 Heparin was employed 
as an anticoagulant. The subjects fasted overnight and a sample of blood 
was taken before the test meal of fat. Samples of blood were withdrawn 
at 2, 4, and 6 hours after the ingestion of the fat. The meal was composed 
of heavy cream and butter in the ratio of roughly 6 to 1 with a small amount 
of bread as a vehicle for the butter. In the early experiments, the patients 
took 4 gm. of fat per kilo of body weight, but such a large amount of fat 
proved rather difficult to tolerate and in later studies the amount was re- 
duced to 2 gm. per kilo. This decrease in the fat content of the meal seemed 
to occasion but slight variation in the results. Little discomfort resulted 
from the test, although in the subsequent 48 hours several bulky loose 
stools were frequently passed, particularly in cases during relapse. Diarrhea 
occurred in no case while absorption was being studied and when samples 
of blood were being withdrawn. The low concentration of fat could not be 
ascribed therefore simply to rapid loss of the administered fat from the 
intestinal tract. The time relationship between the intake of fat and defeca- 
tion suggested strongly that malabsorption caused the abnormal stools 
rather than the reverse. 

In the early experiments total lipid carbon, total lipid cholesterol, and 
lipid phosphorus were all determined. After repeated studies had shown 
that little or no change in the levels of free. and of total lipid cholesterol 
occurred after the fat meal, these determinations were discontinued. 


Results. As a preliminary study the amounts of lipid in the 
blood of 4 normal individuals before and after taking a fat meal 
were measured by the Kirk method. Previous studies on normal 
controls had employed techniques which differed from each other 
so considerably that the results are not comparable either with each 
other or with our findings. 

The results are reasonably constant; Figures 1 and 2 and the 
lasting levels of total lipid carbon were uniformly in the range be- 
tween 320 and 480 mg. %. The peak of the rise was reached at the 

6 l c-n 4 h ° UrS and the maximum level attained was between 550 
and o50 mg %. Free and total lipid cholesterol levels failed to show 
consistent changes, although they tended to rise slightly. Lipid 
phosphorus levels rose not more than 2 mg. % but were consis- 
ently increased. Following the maximum levels a gradual decrease 
ended to occur but m all instances the lipid content at the end of 
6 hours was greater than the fasting level. 
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The results obtained from the study of the normal individuals were 
in agreement with those reported by Ivirk, Page and Van Slyke on 
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Fig. 1 . — Blood-lipid patterns in 2 normal individuals following fat meal. 
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Fig. 2. — Total lipid-carbon curves of 2 normal individuals following fat meal. 


fasting men and by Man and Gildea 5 after a fat meal, although the 
latter workers employed a somewhat different analytical procedure. 
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After the amounts of lipid in the blood of normal subjects had been 
ascertained for the fasting state and after eating a meal of tat, 6 
cases of sprue were studied before and after treatment with liver 
extract, and 2 more cases before but not after treatment. An 
were cases of typical sprue, acquired in the tropics and ot long dui a- 
tion. All had suffered from macrocytic anemia and stomatitis at 



Time after initial fasting blood 
Before treatment After treatment 

Fig. 3. Blood-lipid patterns in 3 sprue patients following fat meal. On the 
loft, the curves before liver-extract treatment; on the right, the curves following 
treatment. 

one time, but when tested neither hematologic nor oral symptoms 
weie prominent. Abdominal distention, gas, and bulky, soft, gray 
stools were distressing features and were characteristic of the disease. 

During a preliminary period of not less than 4 weeks all the sprue 
patients, tested were given a diet which contained almost no fat 
and limited carbohydrates, but which was rich in its content of 
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proteins and fresh fruit, a diet widely accepted in the treatment of 
sprue. During this control period ,the intake of fat was made con- 
stant before the test was made. In no instance were the patients 
symptom-free on this regime, although all were considerably better 
than was the case when a general diet containing lipid was taken. 

The amounts of lipid in the blood of all 5 cases of sprue showed 
practically no increase following the fat meal (Figs. 3, 4). This fact, 
coupled with the well known observation that a large amount of fat 
is present in the intestinal contents, seems to be adequate evidence 
that the absorption of fat is interfered with in the active phases of 
the disease even though anemia and stomatitis are not present. 
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Fig. 4. — Blood-lipid cuives of 2 sprue patients following fat meal before liver-extract 

treatment. 


The 3 cases which were tested again after treatment with liver 
extract injected intramuscularly showed wholly different amounts 
of lipid in the blood. All clinical symptoms were then quiescent. 
In Case 2 one injection of liver extract (10 cc. Lilly N.N.R., de- 
rived from 50 gm. of liver) was sufficient, whereas in the other cases 
several injections repeated daily were required. In all 3 cases a 
pronounced rise in the level of the total lipid carbon resulted, and 
the resultant curve approached normal in both duration and height, 
presenting a striking contrast to the practically flat curves obtained 
before treatment. 

Discussion. From the results which have been presented it seems 
to be clear that normal individuals react to a meal containing 2 gm. 
of fat per kilo of body weight by a pronounced and well sustained 
increase of the amounts of lipid in the blood. Patients with sprue, 
on the other hand, still manifesting symptoms after treatment with 
diets low in the content of fat, exhibit no such increase under similar 
experimental conditions. If treatment with liver extract, parenter- 
ally administered, is instituted, however, amelioration of symptoms 
results and a normal increase in the levels of lipids in the blood fol- 
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lows the taking of the same amount of fat, which was ingested pre- 
viously. . 

The passage of bulky loose stools follows the taking of a test meal 
of fat before treatment with liver extract, but this does not occur 
during the 6-hour period of the test, but only from 12 to 48 hours 
after the experiment has been terminated. This time relationship 
of diarrhea to the withdrawal of blood samples for analysis suggests 
that the lack of increase of the content of the blood lipid cannot be 
ascribed to loss of fat from the intestinal canal, but to an actual 
failure of absorption by the intestinal mucosa. It is to he inferred 
from this observation that malabsorption results in diarrhea rather 
than that diarrhea is the cause of malabsorption. This conclusion 
is substantiated by the fact that diarrhea ceases on the parenteral 
administration of liver extract and is associated with normal amounts 
of lipid in the blood after the taking of a meal of fat. This observa- 
tion suggests not only that remissions in sprue are associated with 
return of normal absorption of fat, but also that liver extract exerts 
some specific effect in converting malabsorbing intestines to normal 
function. It might be supposed that improvement was due to some 
alteration in bile salts, were it nor for the observation of Thaysen 8 
that the bile salt content of the duodenal contents is perfectly normal 
in patients with sprue. 

Thaysen has administered bile salts furthermore to such patients 
without affecting the excretion of fat, while Starr and Gardner 7 
found no decrease of the fat excretion of patients with sprue during 
the oral administration of bile. Although the effect of liver extract 
in promoting absorption from the intestinal tract in patients with 
sprue requires further investigation, it seems probable that the 
effect is a direct one upon the intestinal wall. This assumption is 
strengthened by the report of Fairley that the absorption of sugar 
from the intestinal tract is subnormal in such cases during relapse 
but improves after treatment. Unfortunately, his cases are not 
strictly comparable to ours for they were treated by a combination of 
- restricted diet and liver extract orally administered, so that the 
effect due to either diet or liver extract alone cannot be estimated. 
Our cases were followed on the usual regime of restricted fat and 
carbohydrate intake sufficiently long to establish the facts that 
the absorption of fat was below normal on such regimes and that it 
was improved by the injection of liver extract. 

Conclusions. 1 . The levels of fat in the blood, after the ingestion 
o a meal rich in fat have been determined for normal subjects by 
the method of Kirk, Page and Van Slyke. 

2. Five cases of sprue studied during the presence of intestinal 

^ rr V ° ms showed an absence of the normal increase in the levels of 
lat in the blood after a fat meal. 

_3. Thiee of the 5 cases were tested after the parenteral adminis- 
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tration of liver extract and showed postabsorptive levels of fat in the 
blood which approached the normal. 

4. The experimental results suggest that in sprue, liver extract 
exerts some specific effect upon the absorptive power of the intes- 
tinal tract. 
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PROTAMINE INSULINATE IN THE TREATMENT OF DIABETES 
IN PSYCHOTIC PATIENTS. 

By Joseph M. Looney, M.D., 

DIRECTOR OP LABORATORIES, WORCESTER STATE HOSPITAL, 

AND 

W. Everett Glass, M.D., 

CHIEF PHYSICIAN, MEDICAL AND SURGICAL SERVICE, WORCESTER STATE HOSPITAL, 

WORCESTER, MASS. 

(From the Memorial Foundation for Neuro-endocrine Research and the Medical and 
. Surgical Service, Worcester State Hospital.) 

The treatment of diabetes in psychotic patients offers many 
problems that are not found in the usual diabetic clinics of the gen- 
eral hospital. 

These patients are frequently uncooperative and almost without 
exception are prone to pilfer food. Many times they strenuously 
object to being given their injections so that the excitement aroused 
by this procedure three times a day serves to elevate their blood 
sugar levels still further. For these reasons the charts of the dia- 
betic patients show great fluctuations in blood sugar levels and urin- 
ary sugar excretion. When the laboratory reports a very high 
blood sugar level, the insulin may be increased in an effort to reduce 
it, and subsequently a dangerously low level may result. Any 
method which can reduce the number of injections required and 
afford a continuous supply of insulin throughout the day would be 
particularly beneficial in the treatment of these patients. This 
seems to have been accomplished by the use of protamine compounds 
of insulin by Hagedorn and his co-workers. 3 “ 

The new compound and its zinc modification have been studied 
by various investigators (Hagedorn, 36 Joslin, 4 Joslin, et al., s Rabino- 
witch, et al.y Root, et al., 10 Sprague, et al., n Campbell, et al.,- 
Richardson and Bowie 9 ). The beneficial effects and the decrease in 
both number of injections and total amount of insulin needed seem 
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to be firmly established by their work. Certain precautions against 
overdosage and the insidiousness of hypoglycemic symptoms have 
been emphasized by Allend Richardson* has described the advan- 
tages of protamine zinc insulin and given detailed duection 
its use. 



AUG. SEPT. OCT. NOV. DEC. JAN. FEB. 

Chart I.— J. P., age, 58; weight, 1S5; duration, 8 years; diet, C. 200; P., 180; 

F., 100; D. P., hebephrenic. 

Since August, 1936, we have been utilizing various preparations 
of Protamine Insulinate and Protamine Zinc Insulinate* in the 
treatment of 4 diabetic male patients. A single injection was given 
before breakfast and the diet was evenly distributed through the 
three meals. A brief clinical account of each patient follows: 


300 r-Z 


W < 
z ■ 

.i 3 s 

qCM -3 

ce . ~ 

0.3 a. 


\°UG° %pL 29 9 19 29 8 18 28 8 IB V 6 ' 26° 8 

AUG. SEPT. OCT. NOV.. DEC. JAN. FEB. 

Chart II.—O. C., age, 66; weight, 112; duration, 9 years; diet, C. 138; P., 78; 

F., 138; PSY., with psychopathic personality. 

C ‘> “ ale > white, aged 66, was admitted 
snnllh l 0S TT al 1915. Diagnosis: psychosis with psychopathic per-- 

wol k y i aI f° had syphilis and was given antiluetic treatment. He 
tuhe™fw^V Ce K>Jo h ^ e hiabetes and moderately advanced pulmonary 
tuberculosis in 1932. Physical examination revealed moderate peripheral 

* This material was supplied through the courtesy of Eli Lilly & Co. 
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arteriosclerosis with blood pressure of 128/92. The urine contained sugar 
and the blood sugar was elevated. He was put on a diabetic diet of carbo- 
hydrates 138, protein 78, fat 138, and insulin 15-10-10 units. Considerable 
difficulty was experienced in controlling the diabetes because of the patient's 



JULY AUG. SEPT. OCT. NOV. DEC. JAN. FEB. 
Chart III. — R. K., age, 5S; weight, 160; duration, 6 years + ; diet, C. 200; P. 60; 

F. 100; general paresis. 

uncooperativeness in taking food from other patients’ trays. His blood sugar 
varied from 80 to 250. The urinary sugar varied from zero to 0.6 %. Sep- 
tember 15, 1936, he was started on protamine insulinate, 30 units daily. 
The blood sugar gradually became lower and showed much less fluctuation. 
On November 25 insulin was cut to 15 units and on December 15, 1936, to 
10 units daily. Except for an occasional fluctuation the blood sugar is 
now between 70 and 100 and urine is sugar-free. 



100; D. P., paranoid. 


Case 2.—J. P., male, aged 58, admitted to this hospital July, 1921, was 
diagnosed as a case of dementia praecox, hebephrenic type. He was first 
noticed to have diabetes m 1929, with sugar in his urine and blood sugar 
elevated. Physical examination showed heart and lungs to be normal and 
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blood pressure 150/90.. On a diet of carbohydrates fat 100 

and insulin 10-10-5 units, the blood sugar fluctuated from 150 to 61 5 antt tne 
urine contained from 1% to. 10% sugar The patmut was uncooperatwe 
stealing food from other patients. On November 10, 1936, he was placed 
on orotamine insulin, 30 units, and the same diet followed. The blood 
sugar showed less fluctuation, varying from 150 to 210. On December 1, 
1936, protamine zinc insulin was started and for 1 month the blood sugar 
remained between 150 to 160, then the sugar began to riseto 250. Prota- 
mine zinc insulin increased to 40 units February 6, 1937. The blood sugar 
is still fluctuating, but is tending to return to a normal level. 

Case 3.— R. K., male, white, aged 50,. was admitted to this hospital 
October, 1931, because of dementia paralytica and diabetes melhtus. Phys- 
ical examination showed moderate peripheral sclerosis, blood pressure 
150/90, heart and lungs normal, pupils not reactive to light. The blood and 
spinal fluid gave positive Wassermann reactions for which he received anti- 
luetic treatment. On a diet of carbohydrates 200, protein 60, fat 100, with 
insulin 15-10-10 units, the diabetes was very difiicult to control. Blood 
sugar varied from 260 to 564 and urine at times contained as much as 3% 
sugar. In August, 1936, the patient developed a cellulitis of the left leg and 
a beginning gangrene of the left heel. He was placed on protamine insulinate, 
35 units in a.m,, on August 27, 1936. The blood sugar went steadily to 160 
and the condition of the leg improved. On November 10, 1936, protamine 
insulinate was increased to 40 units. Protamine zinc insulin was started on 
December 3, 1936. Blood sugar after this was consistently below 200 until 
February, 1937, when the patient was allowed off Medical Service. Since 
then the blood sugar has again become irregular, varying from 150 to 320 
and the urine contains from 1 to 3 % sugar. This variation is due undoubt- 
edly to the patient’s taking food from other trays. 

Case 4 .— J. S., male, white, aged 50, was admitted to this hospital 
March, 1919. Diagnosis.: dementia prsecox, paranoid type. He was first 
discovered to be a diabetic in 1929. Physical examination showed that the 
heart and 'lungs were normal and blood pressure 136/88. He was placed 
on a diet of carbohydrates 150, protein 70, fat 100, with insulin 20-15-20 
units. The blood sugar varied from 310 to 250 and urine sugar from zero 
to 3.5 %. Protamine insulinate was started August 16, 1936, 60 units in a.m. 
The blood sugar showed a steady climb, reaching a height of 600, The 
insulin was increased up to 75 units, when blood sugar began to come down, 
and on September 28, 1936, 85 units were given daily. Blood sugar on this 
dosage became fairly stable around 150, but urine still contained from 3% 
to .6%. sugar. On January 3, 1937, protamine zinc insulin was started, 85 
units in a.m., and the blood sugar became much lower, all figures being 
below 100. In spite of this low blood sugar, the urine still contained from 
2% to 4% sugar. 

Discussion. In one case a smaller dosage of insulin was accom- 
panied by a lower blood sugar level; in the other 3 the dosage of 
protamine insulinate was increased above that of unmodified insulin, 
but the fluctuations in blood sugar were markedly diminished. In 
one patient, J. S., in whom the excretion of sugar continued even 
though the blood sugar level fell well below the normal value of 

UU mg.%, an abnormally low sugar threshold appeared to be 
responsible. In his case the change to protamine zinc insulinate 
was definitely of value, as for the first time consistently low values 
were obtained for his blood sugar. 

The use of protamine zinc insulinate was admittedly subjected 
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to a very severe test in these 4 eases. In 2, the diabetes was asso- 
ciated with lues; one also with tuberculosis. In all cases a definite 
improvement in the physical condition of the patients was seen, 
and a decrease in the marked fluctuations in the blood sugar levels. 

On the basis of these experiments it has been decided to extend 
the use of the protamine zinc insulin to all diabetics requiring more 
than a single injection of unmodified insulin to control their blood 
sugar level, as the slow release of insulin is able to compensate for 
the uncooperativeness of the patients with respect to diet. 

Summary.— Four diabetic psychotic male patients were treated 
with protamine insulinate and protamine zinc insulinate. It was 
found that this treatment was more satisfactory than the use of 
regular unmodified insulin, resulting in a decrease in the fluctuations 
in blood sugar levels and in one case in a reduction of insulin re- 
quirements from 35 to 10 units daily. 
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CORONARY THROMBOSIS WITHOUT PAIN. 

By Linn J. Boyd, M.D., F.A.C.P., 

PROFESSOR OF MEDICINE, THE NEW YORK MEDICAL COLLEGE AND FLOWER HOSPITAL, 
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S. Charles Werblow, M.D., 

RESIDENT ON MEDICINE, THE NEW YORK MEDICAL COLLEGE AND FLOWER HOSPITAL, 

NEW YORK CITY. 

(Fiom the Department of Medicine, The New York Medical College and Flower 
Hospital and the Metiopolitan Hospital.) 

Practically all discussions of the clinical features of coronary 
artery disease have cardiac pain as their central theme. This 
emphasis, entirely justified, has created coronary artery-conscious- 
ness so that occlusion of these vessels, formerly often overlooked 
because of atypical pain, at present may be diagnosed when other 
painful syndromes are actually present. But in both situations 
it is pain which plays the leading role. 

Evidence is rapidly accumulating to show that coronary throm- 
bosis may occur without pain; in fact, qualified observers have sug- 
gested that painless coronary episodes are about as frequent as the 
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dramatic painful accidents. These estimates, based upon post- 
mortem material, contain an obvious source of error namely man} 
patients are too ill to permit detailed inquiry and the record may 
be inadequate on the subject of pain. Nevertheless painless coron- 
ary thrombosis must be fairly common, since one-third ol oui 
patients with proven coronary thrombosis manifested no pain, 
although this point was the subject of particular interrogation in 
the last 127 cases coming under our observation. 1 his percentage 
excludes patients whose condition did not permit a detailed history 
to be taken. In view of the frequency of coronary thrombosis, 
this aspect of the subject would seem to have been neglected it 
brevity of discussion in monographs and paucity of the lepoited 
instances in medical literature may be employed as criteria. 

The purpose of this paper is not to report hitherto unknown facts 
but to direct attention to an apparently common but seemingly 
neglected aspect of an important problem. Seven cases of this 
nature, reported as briefly as possible, have been selected to illustrate 
some of the clinical pictures encountered. 

Clinical Abstract. Case 1. — A. W., a 61-year-old Jewish male salesman 
was admitted for convalescent care on February 5, 1937. On August 6, 
1936, he was seen at an allied hospital because of an attack of “asthma” 
of a few hours’ duration. For a few weeks prior to the attack there had 
been exertion dyspnea, occasional nocturnal dyspnea and slight ankle 
edema; otherwise he had been well. A diagnosis of coronary thrombosis 
was made upon electrocardiographic evidence and he remained in the 
hospital for 6 weeks because of dyspnea, orthopnea and malleolar edema. 
Gradual improvement occurred and he was discharged to a convalescent 
home. After some time the symptoms reappeared, requiring re-hospitaliza- 
tion; upon improvement he was transferred to Metropolitan Hospital. 
He stated that he had never experienced any precordial, abdominal, neck 
or arm pain and that he had not had any gastro-intestinal disturbances. 
At this time he was free from dyspnea although some nocturnal distress 
had been present for 3 nights prior to admission. 

Examination revealed a fairly well-developed and well-nourished male 
lying flat in bed. There was no dyspnea, cyanosis or edema. The neck 
veins were not distended. The left border of the heart was 2 cm. beyond 
the nipple line and the cardiac sounds were distant. A soft systolic murmur 
was heard at the apex and transmission to the axilla noted; a few premature 
contractions were observed. The lungs and abdomen were negative, the 
extremities free from edema; the brachial vessels were thickened. Blood 
pressure, 100/56; temperature, 98.6° F.; pulse, 80. The blood Wassermann 
reaction was negative and the blood chemistry normal. The urine con- 
wvio a o tr 7 ce a fbumin and a few hyaline casts; the specific gravity was 
, j imentation of the red blood cells 1 mm./hr. ; leukocytes num- 
bered 6900. The electrocardiogram on admission is reproduced in Figure 1. 

Un January 23 at 8 p.m. he suddenly became very dyspneic and weak 

o owing an attempt to defecate. His face was pale, the expression appre- 
hensive, the bps cyanotic and there was marked orthopnea. The neck 
veins were distended. No pain .experienced. Blood pressure, 60/30 (?), 
rate rapid but regular; heart sounds of poor quality, very distant and a 
suggestion of gallop rhythm. Rales were noted at the bases of the lungs. 

aex | f le bver was palpable 3 fingers below the costal margin 
and edema of the legs had appeared. Blood pressure, 60/?. The tern- 
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perature was 102° F.; leukocytes numbered 16,800 with 82% neutrophils; 
sedimentation time, 64 mm./hr. The electrocardiogram now showed a 
radical change. The presence of a Q wave in Li and small upward deflec- 
tion, prominent S wave in L 2 and deep S wave in L s and the absence of 
definite bundle-branch block (QRS interval, 0.10) suggest myocardial 
infarction in the territory of the anterior coronary artery (Fig. 2). The 
patient went steadily downhill and died, January 25, 1937. 

Autopsy Extract. “The heart and aorta weighed 1050 gm. The epicard- 
ium was markedly infiltrated with fat, the coronary vessels somewhat tor- 
tuous. On the posterior aspect of the left ventricle there is a slight deposit 
of fibrin. An area of softening, about the size of a dime is seen midway 
between the base and apex, about 1 cm. from the interventricular groove. 
The myocardium of the right ventricle is 5 mm. in thickness, the pulmonary 
valve normal. The intima of the pulmonary artery is normal except for 
patches showing hemolysis. The myocardium of the left ventricle is 1.5 cm. 
in thickness. There is slight hardening of the base of the aortic ring. The 
coronary orifices were normal. The thoracic aorta revealed some lipoidal 
infiltration and scattered atheromatous plaques. Among the trabecula of 
the left ventricle there are some adherent thrombi. The mitral valve is 
normal. The right auricular appendage is empty. 

“On section the myocardium has a decidedly pale, parboiled appearance. 
An area of softening corresponding to the area mentioned on the posterior 
aspect of the left ventricle extends into the myocardium. The coronary 
arteries are sclerotic, but an actual thrombus was not observed. The 
anatomical diagnosis was coronary thrombosis, myocardial infarction, 
thromboendocarditis, aortic and renal arteriosclerosis.” 

Comment. An elderly male was observed during two episodes of 
myocardial infarction. A completely negative past history sug- 
gests that he belonged to the group of so-called “latent coronary 
artery disease.” His first major coronary accident was not asso- 
ciated with pain but with an equivalent in the form of “asthma” 
superimposed upon mild cardiac failure. The second episode fol- 
lowed slight exertion and was likewise free from pain; otherwise 
the symptomatology was not unusual. 

Case 2. — P. E. (No. 437), a 77-year-old white female, entered the hospital, 
March 16, 1936. For the past 3 years she had experienced dyspnea on 
exertion and occasionally at rest; transient edema of the ankles and rare 
attacks of nocturnal orthopnea developed at the same time. She empha- 
sized that these attacks were always painless, occurred after exertion and 
consisted of “gasping for air and much sweating.” She also had noted 
attacks of vertigo and black spots before the eyes. In 1934, she was 
hospitalized for dyspnea and discharged improved; at that time she was 
informed of the existence of hypertension. More recently there has been 
nocturia and increased urinary frequency during the day. Very recently 
her vision has been failing. Throughout the past year she has attended 
cardiac clinic. The night before admission she suddenly became dyspneic 
and was compelled to gasp for air. The difficulty persisted and she called 
an ambulance the following morning. 

Examination revealed an elderly white female, markedly dyspneic and 
orthopneic. The fundi showed tortuous and narrowed arteries. The neck 
veins were distended. Moist rales were heard over both bases. The blood 
pressure was 190/110. The heart was enlarged to the left and a rough 
systolic murmur was audible over the entire precordium, loudest at the 
apex. The pulmonic second sound was accentuated; heart sounds of fair 
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quality, rate 108. The peripheral vessels were sclerotic. The liver edge 
was felt 2 fingers below the costal margin. The extremities showed a few 
varicosities and no edema. She was regarded provisionally as an instance 
of “ arteriosclerotic heart disease with marked left- and mild right-sided 
failure with passive congestion” and treated accordingly. . . 

On the day after admission the temperature rose to 101 1'. and remained 
somewhat elevated for the next 10 days; dyspnea and orthopnea gradually 
increased, more rales were noted in both lung fields, peripheral edema in- 
creased. On March 28 she became mentally confused and remamed so 
until death, on April 16. The blood pressure was variable, usually some- 
what lower than on admission, once rising to 200/135 and near the end 
approximating 155/90. The blood Wassermann reaction was 1+, the 
blood chemistry normal; the urine revealed a trace of albumin and a few 
granular casts. Concentration tests showed a fixation of specific gravity 
between 1.016 and 1.018. The white blood cell counts averaged 14,000, 
with 84% neutrophils. The sedimentation times were 40 mm./hr. (March 
17) and 90 mm./hr. (April 9). 

On March 16 the electrocardiogram was as follows: rate 104, L.A.D. 
T\ diphasic. P-R interval 0.20; March 20, the rate 78, L.A.D., P-R 
interval 0.24. Li and Li S~T depressed. _ P waves very small in Li, L 2 , 
Li. The change was regarded as due to digitalis. 

At autopsy the heart and aorta weighed 620 gm. The aortic ring revealed 
marked hardening and the aorta showed many atheromatous patches. 
The coronary vessels were decidedly sclerotic, tortuous, but patent except 
the left descending branch which was obliterated. On section, the myo- 
cardium, in the area supplied by the left descending branch, shows an 
extensive whitish patch with transverse striations. Microscopic examina- 
tion revealed a healing infarct of the myocardium. 

Comment. An elderly female with known hypertension, arterio- 
sclerotic heart disease, mild congestive and left ventricular failure 
entered the hospital for relief of dyspnea. Similar episodes had 
occurred before, but this time the attack persisted. There was no 
pain, the blood pressure did not fall, but the sedimentation velocity 
had increased. The electrocardiogram presented changes com- 
patible with known prolonged administration of digitalis. During 
her brief hospitalization the passive congestion increased and the 
picture suggested a terminal bronchopneumonia superimposed upon 
hypostasis. Postmortem examination revealed coronary thrombo-. 
sis, myocardial infarction (healing stage), and passive congestion 
of the lungs. 

In retrospect it has seemed to the writers that coronary infarction 
occurring in the course of congestive failure is often not associated 
with pain. _ It is generally known that the pain of “angina pectoris” 
tends to disappear when congestive failure occurs, but it does not 
seem equally widely appreciated that pain may not be present even 
failure ma;)0r C0r0nary artery accidents occur during congestive 

Case 3.— -A. M, (No. 984), a white Italian female of 70, entered the 

dyspnea’ but no^v™ \ 9, 1936 v, F °/ tlie H St 7 years slie has had exertion 
ayspnea but no symptoms when at rest. Intermittent edema of the ankles 

as been present during the same period. No precordia? pain has mS 
been present; hypertension has existed for several years. About 2 weeks 
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before admission the dyspnea became decidedly worse, marked orthopnea 
developed and ankle edema increased. 

The patient was an elderly white, markedly dyspneic and orthopneie 
female. Cyanosis of the lips and nose noted. Bilateral cataracts exist. 
There was decided fullness of the neck veins. Impaired resonance over 
both lung bases and moist rales in the same areas. , Blood pressure 138/78, 
rate rapid. The heart sounds are hardly audible owing to the chest noises. 
The pulse was weak in quality and irregular in rhythm. The peripheral 
vessels were sclerotic. The liver edge was palpable 2 fingers below the 
costal margin and tender. Marked pitting edema of the lower extremities 
up to the knees. 

The temperature was normal on admission but it rose to 100° F. later 
in the day, to 101° F. on the following day and 100° F. on the third, the 
day of her death. The pulse ranged between 100 and 120. Sedimentation 
90 mm. /hr. On the second day the blood pressure fell to 88/46 and she 
lapsed into coma from which she did not recover. The electrocardiogram 
briefly was as follows: normal sinus rhythm,- rate 108. P-R interval 0.20. 
No axis deviation. QRS complexes very small in all leads. P and T waves 
also very small in all leads. 

Autopsy. The heart weighed 450 gm. “Within the left ventricle at the 
apex there is a very soft thrombus adherent to the wall. When the throm- 
bus was removed, the myocardium appeared to bulge, not unlike a cardiac 
aneurysm. At tne center of the bulging area, the myocardium is about 
1 mm. thick. The myocardial softening extends a short distance beyond 
the area occupied by the thrombus. The mouths of the coronary vessels 
are narrowed and the vessels are sclerotic. At 2 cm. from the origin of the 
left, descending coronary artery the lumen is obstructed by a recently 
formed thrombus. The aorta shows many calcified plaques.” (For micro- 
scopic report see later.) 

Comment. As in the preceding case the correct antemortem 
diagnosis was not established. In retrospect coronary thrombosis 
ought to have been considered in view of our inability to explain 
satisfactorily the sudden aggravation of her symptoms. It is also 
of interest to note that 3 of the cases reported here are elderly hyper- 
tensive females. In our experience. Cases 2 and 3 represent the 
most common syndrome of “ painless” coronary thrombosis, namely, 
unexplained aggravation of dyspnea occurring diming the course of 
congestive heart failure. 

Case 4. — M. R. (No. 987), a white female dressmaker, aged 55, was 
admitted to the hospital, November 15, 1935, at 1 p.m. As she was in 
coma no history could be obtained. The landlady who accompanied her 
stated that the patient had been found lying unconscious on tile floor of 
her room. A few hours earlier the patient had seemed to be entirely well 
and no outcry had been heard in the adjoining room. 

The patient was an emaciated comatose white female. The cheeks were 
ashen, the lips and fingers cyanotic, the extremities cold and covered with 
clammy perspiration. Temperature normal; pulse, 110; respirations, 24; 
blood pressure, 110/70. No marks of violence on the body and no evidence 
of skull injury. The pupils were slightly contracted and reacted poorly to 
light and accommodation. No odor to the breath. The neck veins were 
distended. Auscultation of the lungs revealed numerous fine moist rales 
throughout the lower two-thirds of both lungs. The left border of the 
heart was 3 cm. beyond the nipple line; the heart sounds were poor in qual- 
ity and the first sound roughened at the apex; occasional premature con- 
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tractions. Moderate sclerosis of the brachial vessels and a few varicosities 
of the lower extremities were recorded. The abdomen was negative. 
Since she was found in collapse without a history of previous illness, hei 
appearance, rapid pulse, weak heart sounds, a diagnosis of coronary throm- 
* bosis was suggested and corresponding therapy initiated. Later m the day 
she improved considerably. She stated that she had been feeling perfectly 
well, had suddenly become dizzy, and “must haye lost consciousness. 
Several years ago she had been informed of the existence of hypertension 
and during the last 2 years had experienced several attacks of precordial 
pain. For the last year she had suffered from numerous headaches, occa- 
sional attacks of vertigo, exertion dyspnea and insomnia. That night the 
cyanosis diminished and her color improved. The blood pressure iemainecl 
unchanged The white blood cell count was 10,500 with 77 % neutrophils; 
the red blood cells numbered 4,440,000; sedimentation time 1 mm./15 mm. 
A friction rub .was now audible in the third left interspace over the pre- 
cordium. As the electrocardiograph was out of order, no tracing was 
secured. The next morning her condition became poor. The pulse was 
rapid and weak and she died at 8 a.m., about 30 hours after admission. 

Autopsy. The epicardium showed abundant fat. The mitral, pulmon- 
ary and tricuspid valves were normal; some sclerosis at the base of the aortic 
valve. The left ventricle measured less than 1 cm. in thickness At the 
apex it was somewhat thinner, very flabby, and covered by a thick 
layer of fat. On section, the myocardium showed a large patch with 
whitish striations, this patch being paler and softer in consistency than the 
remainder of the myocardium; the corresponding layer of endocardium had 
lost its luster. The coronary arteries were markedly sclerotic; the anterior 
branch of the left descending artery was occluded by a thrombus; the, 
smaller branches were sclerotic and obliterated. 

Comment. Several cases of this type could have been included. 
In some there is sudden marked vertigo followed by extreme weak- 
ness. As in the other cases no history of pain could be obtained 
at the time of the illness. 

Case 5.— P. F. (No. 1030), a 53-year-old white laborer, entered the 
hospital, October 28, 1936. Two hours before admission while sitting in 
his room he suddenly experienced marked breathlessness, weakness and 
then fainted. He recovered consciousness in a few minutes and noticed, 
in addition to breathlessness, that' he was bathed in cold perspiration. He 
felt very apprehensive and weak. There was no pain but decided palpita- 
tion: “the heart was fluttering.” Slight nausea followed. He informed 
the ambulance physician that the fluttering had diminished but the weak- 
ness and breathlessness persisted: “I feel as if I were suffocating.” Two 
years before admission lie had been informed of the existence of hyperten- 
sion and had sought medical aid tor “attacks of fluttering in the heart” 
which appeared on exertion. There had never been any edema, nocturnal 
uyspnea nor gastro-mtestinal complaints. No further history was at- 
tempted because of his poor condition but detailed inquiry on the subject 
ol pain tailed to elicit any presence of this symptom, 
i - ^tnination revealed an obese white male with marked respiratory 

H^o nn and ° rth °Paea. The face was ashen, lips and extremities cyanotic. 
tL S- a PP rehensi Y? fnd answered questions in a weak, husky voice. 

were filWl wltlf < ?! stenci T,f The lower two " fc hirds of both lungs 
J>»nrk fc ra ®- s \ Tiie heart was enlarged to the left and the 

heart irreeular tlc k-tock rhythm.” The rate was rapid and the 

S v e S ,,S,f U ^ Ur 1 If. e detect f d - The abdomen was soft and 
t ie liver just palpable. No clubbing or edema of the extremities but defi- 
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,nite coldness and cyanosis. Temperature, 97° F.; • pulse, about 160; 
respiration, 38; blood pressure, 125/100. The probable diagnosis seemed 
coronary thrombosis; an immediate electrocardiogram revealed auricular 
fibrillation; ventricular rate, 150. QRS of marked amplitude in L 2 and 
Li. Ventricular premature contractions. Slight depression of S-T seg- 
ment in Li, high take-off of S-T segment in L 2 and L%. One hour after 
admission the blood pressure was 70/? and 30 minutes later the patient 
was dead. 

Owing to the fact that the patient had recently participated in a fight, 
the body was sent to the Medical Examiner. A telephonic report informed 
us that a fresh thrombosis was found in the posterior descending artery. 

Comment. This patient, like the preceding, gave a history of 
hypertension and he had been cardiac conscious for 2 years. Exclu- 
sive of the absence of pain, he presented the usual features of 
coronary thrombosis. 

Case 6.— B. J. (No. 208), a 62-year-old colored laborer, entered the 
hospital, February 5, 1937. In 1929, he noted dyspnea on exertion and 
shortly afterwards orthopnea, nocturnal dyspnea, and slight edema of the 
extremities. These symptoms appeared intermittently and improvement 
coincided with visits to a dispensary. Several years ago as well as 2 months 
before hospitalization he was informed of the existence of hypertension. 
In 1935, he was hospitalized for decompensation and about that time he 
complained of slight precordial pain, radiating to the left shoulder which 
lasted for a few minutes. It was not severe and never recurred. Three 
weeks ago he had a slight “cold.” Otherwise the history is negative, in 
fact, it was singularly free from previous illnesses, although hemorrhoids 
were present for a short time several years ago. He is the son of a white 
father and a half-white mother. The night before hospitalization, just 
before retiring, he experienced a sudden severe choking sensation in the 
throat together with marked weakness, faintness and dyspnea. This 
persisted through most of the night, gradually diminishing in severity. 
There was no associated pain. 

The examination revealed a well-developed, somewhat undernourished, 
elderly, fight colored negro who was markedly dyspneic and orthopneic. 
The neck veins were distended and the chest emphysematous. Moist 
rales were heard throughout both lung bases. Blood pressure, 130/90. 
The left border of the heart was in the anterior axillary fine, sounds distant. 
There was normal sinus rhythm and a short harsh systolic murmur was 
heard at the apex. The brachial vessels were sclerotic. The fiver edge 
was palpable 3 fingers below the costal margin. No edema or clubbing of 
the extremities. A few external hemorrhoids were noted. 

The electrocardiogram on admission is shown in Figure 3, and 3 days 
later (February 8) in Figure 4. On February 15: P-R interval, 0.22. 
Deep Q wave in L-<\ definite 17-shape of QRS in Lz] S-T rounded and 
high take-off in L 2 , tn. L s , absence of initial downward deflection. 

The diagnosis of acute coronary occlusion was made on the basis of acute 
onset, relatively low blood pressure and the electrocardiographic findin gs. 
He improved somewhat during the first few days, but then dyspnea and 
orthopnea increased, edema of the extremities developed, additional rales 
in the lungs were evident. He went steadily downhill and died 19 days 
after admission. No autopsy was permitted. 

Extracts from the laboratory and other reports follow: On admission: 
temperature, 97° F.; pulse, 100; respiration, 30. On the following day the 
temperature rose to 101° F., then down to 100° F. for 1 week and then 
normal. The pulse was constantly about 100. The initial blood pressure 




S-r q C T° A ' W ; ( P°u C , mb ? r 20 ’ 1 , 93 2- ) Electrocardiogram shows regular sinus rhythm SO/min. 
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Fig. 7. — Myocaidial infarction. Case 3. Vascular thrombosis, proliferating 
fibrous tissue, focal cellular infiltration (lymphocytes and monocytes), coagulative 
necrosis with hernoi rhage. 
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fell to 120/75 on the day after admission and then returned to its initial 
level and remained so until death. The blood chemistry was normal, the 
urine showed a trace of albumin. The white blood cells were 22,400, 
with 76% neutrophils. Sedimentation times: February 8, 42 mm./hr.; 
February 15, 80 mm./hr.; February 17, 62 mm./hr. Roentgen ray of the 
chest showed cardiac enlargement and pulmonary congestion. 

Comment. The patient, a known hypertensive cardiac, experi- 
enced sudden severe choking as an equivalent of cardiac pain; this 
was followed by dyspnea and cardiac failure in which previous 
exertion did not play a role. Except for the absence of pain the 
patient presented many of the usual features of coronary thrombosis. 


Case 7.— H. P. (No. 1058), a 51-year-old white male factory worker, 
entered the hospital, October 28, 1936. One hour before admission, shortly 
after eating lunch, he suddenly experienced great weakness and faintness. 
He sat down in order to avoid falling. He felt nauseated and then vomited 
several times; profuse perspiration then developed. On admission he 
still complained of weakness, nausea and vertigo and stated that he “was 
frightened about himself.” He was emphatic on the point that there 
had not been any pain in the chest, abdomen, neck, or arms and that he 
had never experienced abdominal or “hunger” pains. - On rare occasions 
during the past few years he has had slight vertigo and mild exertion 
dyspnea. (Several days later on further inquiry he admitted that there 
had been occasional “heaviness” of the chest when he exerted himself 
extremely, but he had not given this any attention.) The past history 
was negative. His father died of a “stroke” and his mother of “acute 
indigestion.” 

The examination revealed a somewhat obese, well-developed white male 
who seemed apprehensive and who answered questions in a weak voice. 
Temperature, 97° F.; pulse, 120; respirations, 24. The face was pale and 
the lips cyanotic. The pupils were equal and reacted to light and accom- 
modation. Blood pressure, 160/110. The left border of the heart was 
3 cm. outside the nipple line; the heart sounds were fair in quality; no 
murmurs; the aortic second sound slightly accentuated. A few rales were 
noted at the right base. The abdomen was flat, no rigidity or masses; 
slight tenderness and slight resistance of the upper abdomen. The remain- 
der of the examination was negative. 

Perforated peripyloric ulcer or coronary thrombosis seemed to be the 
probable diagnosis. An electrocardiogram taken immediately revealed 
changes typical of anterior coronary occlusion (Fig. 5). The white blood 
cell count was 7800, the sedimentation time 17 mm./hr. One hour after 
admission the blood pressure was 130/95; 3 hours, 100/70; 5 hours, 100/70. 

He was treated as a coronary thrombosis and by evening was quite 
c<r 1T iu? r ^ a ^^ e exce P^ f° r gradually developing dyspnea and orthopnea, 
ought nausea persisted. On the following day he vomited once. The 
weakness persisted, dyspnea and orthopnea diminished. Rales could be 
heard over both bases. Blood Wassermann test negative. A trace of 
sugar was found in the urine and this persisted for 3 days (the admission 
specimen was free from sugar) . Blood sugar : 125 mg. per 100 cc. : Novem- 
b< n’ Wood sugar, 260; November 6, 220 mg. per 100 cc. 1 

n the second day a friction rub was detected over the precordium. 
on e w u ,f e ce .^ s bad increased to 18,250 and the sedimentation was now 
38 mm./hr temperature 101° F. and the blood pressure 112/72. There 
Sri improvement except for vomiting when he ate more than a few 
J ™ of fo °d. On November 3: temperature, 100° F pulse, 100- 
o pressure, 130/90; white blood cells, 17,600; sedimentation, 90 mm./hr! 
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The basal rales persisted. The electrocardiogram of November 4 is shown 
in Figure 6. On Noyember 7, no change was noted in the electrocardio- 
gram. The sedimentation time was now 102 mm./hr. Early the mor nin g 
of November 8 he mentioned mild aching in both shoulders. Two hours 
later lie was found dead in bed. Except for this aching his history was 
devoid of pain. An autopsy could not be obtained. 

Comment. This case was selected to illustrate the so-called 
“digestive group;” in this patient the symptoms resembled those 
encountered in an. abdominal lesion, for example, atypical ruptured 
ulcer. 

Since this paper is intended to emphasize some of the common 
clinical features of “painless’ 1 coronary artery disease, detailed 
comment upon the subject of cardiac pain is not relevant. How- 
ever, attention may be momentarily directed toward one aspect of 
the pathologic physiology of the situation. 

Unfortunately our past records are not sufficiently complete for 
ascertaining whether or not the cases reported belong to Libman’s 
hyposensitive group. The existence of individuals hyposensitive 
to pain seems unquestionable. However, this theory was probably 
‘ never intended to represent a complete explanation for absence of 
pain in coronary thrombosis. On the other hand, it is generally 
known that destruction of the vessels, nerves and functioning mus- 
cular tissue, renders an area insensitive so that painful responses 
are not experienced when new obstruction develops. For this 
reason it would seem reasonable to assume that in some cases the 
absence of pain in coronary artery disease could be explained upon 
the basis that the infarction occurs into a “dead” area. This 
seemed to have occurred in the third case reported. The micro- 
photograph is taken from nearby areas of the myocardium (Fig. 7) . 
The picture strongly suggests that the infarction occurred into a 
fibrotic area.* 

The detailed description of the microscopic sections of Case 3 
follows. It should be noted that the second paragraph of the 
description arises from other sections than those depicted here. 

Case 3 (Cont’d).— “Microscopic section of the heart shows a myocardial 
layer of varying thickness distorted by rather extensive chronic degenera- 
tive necrosing and productive changes. Large areas of cardiac muscle 
fibers are in advanced states of hyalin and granular coagulative necrosis. 
Throughout tills necrotic tissue varying amounts of actively proliferating 
fibrocapillary tissue is seen. Focal areas of lymphocytic, plasma cell and 
mononuclear cell infiltration are common. Many of the large mononuclear 
cells have brownish pigment granules in their cytoplasm and are probably 
indicative of previous hemorrhage. Free masses of yellowish-brown pig- 
ment are also noted throughout the developing connective tissue. Sub- 
jacent to the necrotic endocardial tissue is a thick layer of proliferating 
fibrovascular tissue hi which there are several large areas of coagulative 

* We are indebted to Dr. Francis D. Speer for the description of the microscopic 
sections. The extracts from autopsy protocols in the above reported cases ate 
available through the courtesy of Dr. Andrea Saccone. 
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and lytic necrosis with somewhat recent hemorrhage. A large fibrino- 
cellular thrombus is attached to the necrotic endocardial tissues. A frag- 
ment of papillary muscle shows extensive muscular cytonecrosis and active 
fibrous tissue proliferation. In the fibrofatty subepicardial tissue there is 
one moderate sized transected coronary vessel in the media of which definite 
hyalin changes are seen. 

“Another section shows a large branch of a coronary vessel with an 
irregularly thickened wall and a lumen reduced to about 30% of its normal 
size. The lumen contains a small amount of eosinophilic material and a 
few poorly preserved red cells. The lining endothelium is intact but shows 
small amounts of attached granular and fibrinous material. The intima- 
is thickened and shows a variety of necrosing, fibrosing and calcific changes. 
An occasional distorted fragment of the internal' elastic membrane can be 
identified. The muscular layer is very thin and shows poorly stained 
atrophic smooth muscle fibers. Throughout the myocardium of this section 
there is a fine fibrillar fibrosis often taking the form of small stellate shaped 
scars. Focal areas of muscular cytonecrosis are often in or near these 
fibrotic areas. 

“Pathological Diagnoses. Advanced coronary atherosclerosis with calci- 
fication. Marked cardial infarct showing advanced muscular necrosis and 
active organization with old and recent hemorrhage into the area of infarc- 
tion. Intracardial fibrinocellular thrombosis.” 

The absence of pain in myocardial infarction has been explained 
by the assumption of the extravasation of blood into a fibrotic area. 
Stated in this manner, the explanation seems applicable in only 
1 of the cases reported above. Further light has been thrown 
upon this question by animal experimentation, particularly by the 
work of Katz. If the nerve plexus surrounding a coronary vessel is 
destroyed by phenol, compression of the artery does not induce 
responses which are considered identical with pain; however, the 
response is not abolished when an area above the phenolized vessel 
is stimulated. The part played by the nerve plexus in coronary 
pain will be the subject of a future communication. 

Summary. Additional evidence is submitted to support the idea 
that major coronary thrombosis may occur without pain. Pain 
was not present in one-third of 127 cases of coronary thrombosis 
observed by the writers during a 25-month period, although its 
occurrence was the subject of particular inquiry. 

Seven cases of this type are reported briefly. The occurrence of 
3 female cases among 7 reports is suggestive of the increasing 
occurrence of coronary thrombosis in women. Although Metro- 
politan Hospital has a large negro clientele, only 1 colored patient 
is reported and he was the son of a white father and half-white 
mother. 

Most of the cases were known cardiacs and had manifested more 
or less cardiac failure for periods varying from a few weeks to many 
years. Sudden inexplicable increased congestive failure in a known 
cardiac should arouse suspicion of coronary thrombosis; moreover 
m such cases pain is usually absent. We had 1 case of a pain 
equivalent in the form of “choking,” several of severe vertigo, 
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commonly associated with periods of unconsciousness, and 1 of a 
painless episode in the so-called “digestive” group. 

The diagnosis of painless coronary thrombosis, as a rule, should 
not be difficult if the possibility is considered. Our mistakes have 
occurred mainly in elderly individuals with known arteriosclerotic 
heart disease and hypertension. 

Painless coronary thrombosis probably occurs more frequently 
than is generally appreciated and we may assume that mild cases 
are more common than the fatal examples reported in this paper. 

As the histories of these cases are singularly free from pain, they 
may belong to Libman’s hyposensitive group. It is suggested that 
greater attention should be paid to the nerve plexuses surrounding 
the coronary vessels in cases of painless coronary infarction. 


CEREBRAL EMBOLISM AS A COMPLICATION OP CORONARY 

THROMBOSIS.* 

By Daniel L. Dozzi, M.D., 

ASSISTANT PHYSICIAN, CHESTNUT HILL HOSPITAL; CLINICAL ASSISTANT, GRADUATE 
HOSPITAL, UNIVERSITY OP PENNSYLVANIA, PHILADELPHIA, PA. 

(Under the Diagnostic Hospital Endowment Fund of the Graduate School of 

Medicine.) 

Levine 6 “ has made the statement, “When a sudden hemiplegia 
occurs in a patient whose blood pressure is not remarkably elevated, 
the diagnosis of cerebral hemorrhage is too often made. In some 
cases of this type, the hemiplegia is due to an embolus and not to a 
hemorrhage and more careful search for data pointing to coronary 
thrombosis should be made.” At even an earlier date, Cabot 2 had 
made similar remarks. 

Interest in this subject was stimulated by the repeated emphasis 
of Levine 61 that emboli from cases of coronary thrombosis might 
explain some of the obscure hemiplegias and also because of observ- 
ing at autopsy a case with an antemortem diagnosis of cerebral 
hemorrhage, which created no particular curiosity in itself, but 
later caused considerable excitement upon discovery of a rather 
extensive, unpresumed myocardial infarct with mural thrombi and 
the brain apparently the site of an embolus. 

The literature failed to exhibit studies presenting the incidence 
of unsuspected coronary thrombosis in cases with a clinical diagnosis 
of either cerebral hemorrhage or cerebral thrombosis. Consequently, 
to determine the true incidence of cerebral embolism as a sequel of 
coronary thrombosis one must not concentrate attention wholly 
upon those cases known to have coronary thrombosis. 

* Part of thesis which was submitted to the Faculty of the Graduate School of 
Medicine of the University of Pennsylvania in partial fulfillment of the require- 
ments for the degree of Master of Medical Science (M.Sc.(Med-) ) for graduate work 
in internal medicine. Presented (by invitation) before the Section on General 
Medicine of the College of Physicians of Philadelphia on May 24, 1937. 
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Analysis of 138 Consecutive Brain Examinations. Because of the 
observation that coronary thrombosis might be entirely unindicated 
in some of the hemiplegics, 1000 consecutive, unselected autopsies* 
were studied from the standpoint of the relationship between cere- 
bral lesions and coronary thrombosis. Of the 1000 cases, there were 
138 whose brains wereexamined at autopsy. Hemiplegia or hemi- 
paresis was responsible for examination of the brain in 99 cases 
(on the left side in 46, on the right in 39, and bilateral in 4). Hemi- 
paresis was reported on the left side in 9, and on the right side in 6. 


Table 1.— The Indication' fob Brain Examination. 


Chief neurological sign or symptom leading to 
brain examination. 

Hemiplegia (recent) 

Hemiplegia (old and recent) 

Hemiplegia (became unconscious) ... 

Hemiparesis 

Weakness or paralysis of one or more extremity 

Unconscious (sudden) 

Severe headache 

Aphasia 

Dizziness 

Blindness 

Delirium 

Skull fracture 

Spastic quadriplegia 

Bell’s palsy 

Meningismus 

Sudden death after thoracocentesis .... 

Change in personality 

Became confused 


No. of 

% of the 

cases. 

total. 

. 65 

47.1 

. 15 

10. S 

. 9 

6.5 

. 10 

7.2 

. 10 

7.2 

7 

5.0 

4 

2.9 

3 

2.1 

2 

1.4 

. 2 

1.4 

3 

2.1 

1 

0.7 

1 

0.7 

1 

0.7 

1 

0.7 

1 

0.7 

. 1 

0.7 

. 2 

1.4 


Total 


. 138 


- Table 2; — Chief Finding at Autopsy. 


Cerebral thrombosis 

Cerebral hemorrhage 

Thrombosis and hemorrhage 

Meningitis (2 miliary abscess) 

Marked cerebral arteriosclerosis 

Subdural hemorrhage 

Edema and congestion 

Old cortical scars 

Tuberculoma 

Abscess 

Glioma 

Metastatic carcinoma 

Fibroblastoma 

Extradural hemorrhage 

Cerebral atrophy (idiot) 

Multiple sclerosis and old hemorrhage . 

Subarachnoid hemorrhage 

Meningovascular syphilis 

Cerebral thrombosis and myomalacia of cord . 
Embolism 


No. of 

% of the 

cases. 

total. 

77 

55.8 

25 

18.1 

4 

2.9 

106 


5 

3.6 

4 

2.9 

3 

2.1 

3 

2.1 

2 

1.4 

2 

1.4 

2 

1.4 

2 

1.4 

1 

0.7 

1 

0.7 

1 

0.7 

1 

' 0.7 

1 

0.7 

1 

0.7 

1 

0.7 

1 

0.7 


1 


Total 


. 138 


* From the files of the Phil a. Gen. Hosp. Laboratories; acknowledgment is hereby 
made to the members of the laboratory staff for permission to use this material. 
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Table- 2, which shows the chief pathologic lesion of each brain, 
reveals that cerebral thrombosis was present in 77, hemorrhage in 25, 
both thrombosis and hemorrhage in 4, and embolism in 1. The 
group comprised of thrombosis, hemorrhage, thrombosis and hemor- 
rhage, and embolism accounted for 107 (77.5%) of the cerebral 
lesions. One is impressed with the scarcity of embolism but upon 
investigation it appears to be not a question of scarcity as much as 
difficulty in differentiating embolism from thrombosis. Dr. Riggs, 8 * 
who examined practically all of these brains, thinks it possible that 
some of the cases listed under cerebral thrombosis may be cerebral 
embolism; however, in some instances she found it impossible to 
make the differentiation. 

In addition to the above cases that had the brain examined at 
autopsy, there were 29 that had definite clinical evidence of a 
cerebral lesion, but unfortunately the brain was not examined at 
autopsy. These cases, presented in Table 3, were not included with 

Table 3.— Clinical Neurological Sign or Symptom. 

. No. of 
cases. 


Hemiplegia^ 6, 19 

Hemiparesis (right) 2 

Unconscious (sudden) 2 

Speech difficulty, 1 arm weak 1 

One arm flaccid 1 

Twitching right side of body 1 

Paralysis left arm and leg 1 

Meningeal irritation 2 

Total 29 


the original 138 that were specifically examined for cerebral lesion, 
because the clinical picture might strongly suggest a cerebral lesion 
and yet the autopsy might only show cerebral arteriosclerosis, or 
congestion and edema, as was the case in 7 of the 128 cases whose 
brains were actually autopsied. 

A word is needed here on the use of the term coronary thrombosis. 
Boyd properly warns against employing the term coronary throm- 
bosis synonymously with myocardial infarct, for he points out that 
the latter might be due to causes other than coronary thrombosis. 
Nevertheless, since the terms were often used interchangeably in the 
pathologic descriptions, they are similarly used here. 

Analysis of Patients with Coronary Thrombosis. Of the 1000 
cases studied, all had both gross and microscopic examination of the 
heart. In this group, there were 41 cases with established coronary 
thrombosis. Twelve of the 41 cases (29%) were associated with 
either cerebral thrombosis or cerebral embolism. These .figures 
differ decidedly from those in the literature. . 

Conner and Holt, 3 in reviewing 287 cases with coronary throm- 
* Chief, Division Neuropathology, Laboratories, Phila. Gen. Hosp. 
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bosis, state that 14' had developed cerebral embolism and 2 exem- 
plified cerebral thrombosis many months after the attack of coronary 
thrombosis. In this series, approximate^ 5% of the patients with 
coronary thrombosis developed cerebral embolism. 


Table 4.— Analysis of 41 Patients with Coronary Thrombosis, 

A ge. Sex. Color. 

' ' Fe- ‘ ' ~ Col-' 

20-39. 40-59. 60-79. male. Male. White, ored. 


Coronary thrombosis and/or myo- 
cardial infarct* 5 

Above cases complicated by cerebral 
thrombosis or cerebral embolism . 3 


21 

15 

1G 

25 

25 

1G 

5 

4 

2 

10 

10 

2 


* Of the 41 cases with coronary thrombosis, 4 occurred in syphilitic heart disease, 
2 in rhe um atic heart disease and the remainder in either arteriosclerotic heart disease 
or normal hearts. 


Parkinson et uV refer to embolism as a complication of coronary * 
thrombosis and of 83 cases autopsied, found cerebral embolism in 1 
(an incidence 1.2%). 

Meakins and Eakins 6 report the autopsy findings of 62 cases with 
coronary occlusion and state that 6.4% had a cerebral thrombosis. 

From the above studies, one readily observes that there is con- 
siderable variation in the occurrence of cerebral embolism in cases 
with coronary thrombosis. One will also notice a marked difference 
between the above reports and the present study. The 12 cases 
presented in this study having both a cerebral lesion and a coronary 
thrombosis had a clinical diagnosis of either cerebral hemorrhage or 
cerebral thrombosis. The cardiac lesion in all but 2 was unex- 
pectedly found at autopsy. In these two exceptions the suspicion 
of coronary thrombosis was aroused, but the diagnosis was not 
definitely established. These cases would not have been discovered 
had they been studied from the aspect of cerebral embolism in 
cases with coronary thrombosis. 

Of the 41 cases with coronary thrombosis, 29 had a clinical diag- 
nosis corresponding to the pathologic finding. The additional 12 
cases of coronary thrombosis were found indirectly by determining 
the incidence of unsuspected coronary thrombosis in cases with a 
clinical diagnosis of cerebral hemorrhage or cerebral thrombosis. 

In Table 3, 29 cases are presented showing clinical evidence of a 
cerebral lesion, but the brain was not examined at autopsy. Two 
of these cases had coronary thrombosis which was also recognized 
clinically. From the latter group, wherein only the hearts were 
examined, one notes that the occurrence of associated cerebral 
embolism and coronary thrombosis is not as .high as in the group 
where the brains as well as the hearts were examined at autopsy. 
Incidentally, the brains were not routinely examined in the studies 
reported by Connor and Holt, 3 Parkinson et al., 1 and Meakins and 
Eakins. 6 If we could feeljustified in assuming that each of the 29 
cases with neurologic manifestations but no brain examination had 
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a definite cerebral lesion of the nature of a thrombus or an embolus, 
then we could say that of the 29 cases with coronary thrombosis 
recognized clinically (from the group of 41) there were 2 (6.9%) 

. that were complicated by either cerebral thrombosis or embolism. 
This latter figure would compare favorably with the reports of the 
above authors. 

Coronary Thrombosis Often Unsuspected in Presence of Cerebral 
Lesion. While it appears that investigators are quite aware of 
cerebral embolism as a complication of coronary thrombosis, they 
are not so alert in recognizing the condition when the coronary 
thrombosis is not obvious and the first symptoms are those of em- 
bolism. Table 4 would also indicate that the white male of 40 or 
over is the most prone to develop cerebral embolism as a complica- 
tion of coronary thrombosis. 

If this high incidence of cerebral thrombosis or embolism in 
patients with coronary thrombosis can be substantiated, it seems 
that we have not been sufficiently aroused by the previously men- 
tioned warning of Levine, 50 even though some of these cases were 
admitted to the neurologic service in stupor thereby making it 
impractical to obtain accurate information concerning previous 
history. Some of these cases had complained of either substernal 
pain, epigastric pain, arm pain, or neck pain 6 to 8 weeks prior to 
the onset of hemiplegia. These probably were some of the atypical 
forms of coronary thrombosis. 

It is well known that one may have a painless coronary thrombosis. 
East et al., A as well as many others, have called attention to this 
fact. Parkinson 7 says that dyspnea may replace and take the part 
of pain if infarction is superimposed on preexisting signs of heart 
failure. Painless coronary thrombosis, as well as other atypical 
forms, might assist in explaining why the coronary thrombosis is 
not always suspected. It is also possible that cerebral thrombosis 
might be merely coincidental to the fall in blood pressure which 
frequently accompanies coronary thrombosis. The clinical picture 
of cerebral thrombosis thereby masking the cardiac lesion. 

In the analysis of 138 brain examinations of which 12 cases (8.6%) 
also had coronary thrombosis, let it be recalled that the diagnosis 
of coronary thrombosis was not given in a single case and suspected 
in only 2. Excluding those cases whose brains showed glioma, 
fibroblastoma, tuberculoma, and so on and considering only those 
cerebral lesions which might have some relation to the events which 
follow coronary thrombosis (cerebral hemorrhage, cerebral throm- 
bosis and cerebral embolism) we could then say that the incidence 
would be 12 out of 107 (11.2%) which had a cerebral thrombosis 
associated with coronary thrombosis. Analogous figures of other 
writers are not given because no similar studies were found. 

A study is now being conducted to determine clinically the occur- 



DOZZi: CEREBRAL EMBOLISM 


829 


rence of coronary thrombosis in cases with a clinical picture of a 
cerebrovascular lesion. . 

Summary and Comment. One thousand consecutive, unselected 
autopsies were analyzed for the incidence of cerebral embolism and 
cerebral thrombosis in cases known to have coronary thrombosis. 
The same series was then analyzed for the incidence of unsuspected 
coronary thrombosis in cases with a clinical diagnosis of cerebral 
hemorrhage, cerebral thrombosis and cerebral embolism. 

Of the 1000 cases, there were 138 whose brains were examined 
at autopsy. Of these, 107 had either cerebral hemorrhage, cerebral 
thrombosis or cerebral embolism. Of these 107 there were 12 cases 
(11.2%) that also had coronary thrombosis. The . latter lesion was 
not diagnosed clinically in a single case and suspected in only 2. 

While there were 41 cases of coronary thrombosis in the series of 
1000 autopsies, only 29 of these were clinically recognized and 
recorded. The remaining 12 were found as clinically unsuspected 
coronary thromboses in the autopsy records of the 107 cases that 
had a clinical diagnosis of either cerebral hemorrhage, cerebral 
thrombosis or cerebral embolism. None of the 29 cases clinically 
recognized was shown to be associated with a cerebral lesion. The 
association of 12 of the 41 cases of coronary thrombosis with a 
cerebral vascular lesion gives an incidence of 29%, a higher figure 
than those found in the literature. 

Though this series is too small to permit definite conclusions, this 
indication of a high incidence of unsuspected coronary thrombosis in 
cases of hemiplegia should serve as a stimulus for more extensive 
study and investigation. 

As a result of the findings of this study, the following suggestions 
present themselves: 

1. While it is generally felt that the heart is frequently the source 
of a cerebral embolus in persons below 40 years, it would be wise to 
suspect the heart in all cases of cerebral embolism, irrespective of the 
patient’s age. 

2. When suspecting the possibility of coronary thrombosis as the 
etiologic factor in a case of hemiplegia, we must bear in mind the 
atypical forms of coronary thrombosis and must not lose sight of the 
fact that in cases with congestive heart failure the coronary throm- 
bosis might be masked by dyspnea. 

3. All cases of hemiplegia should have a careful search made for 
any clue leading toward old or recent coronary thrombosis in addi- 
tion to routine electrocardiographic tracings. 

order to establish the true' incidence of cerebral embolism 
or cerebral thrombosis as a sequel of coronary thrombosis, we must 
examine the heart at autopsy in all cases that clinically have a 
cerebral lesion. Also we must examine the brain in all cases with 
coronary thrombosis that had any neurologic manifestations. 
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OBSERVATIONS ON THE THERAPEUTIC VALUE OF 
SULPHANIL AMIDE IN BETA-HEMOLYTIC 
STREPTOCOCCUS PHARYNGITIS. 

By J. Roswell Gallagher, M.D., 

SCHOOL PHYSICIAN, PHILLIPS ACADEMY, ANDOVER, MASS. 

During the past few years several reports of clinical and experi- 
mental studies of the chemotherapeutic effect of para-amino-benzene 
sulphanilamide and certain of its derivatives in beta-hemolytic 
streptococcus infections have appeared in the foreign literature, 
and more recently Long and Bliss, !a ' 6 and Marshall etal.- have made 
important contributions in this country. These studies have sug- 
gested that sulphanilamide may be of considerable benefit in the 
treatment of acute beta-hemolytic streptococcus infections, and 
convince one that these substances should receive further clinical 
trial. We have recently had the opportunity of evaluating its use 
in a series of 33 cases of beta-hemolytic streptococcus pharyngitis in 
a group of adolescents. In such a group this type of infection is 
important, not only because of its communicability but also because 
of the tendency for throat cultures to remain positive for a long 
period of time and consequently necessitate a long isolation period 
after apparent recovery from illness. Our interest in the use of 
sulphanilamide in these infections has been centered chiefly in 
determining whether or not its use might shorten the period during 
which throat cultures remain strongly positive. It is obvious that 
the throat culture is not an accurate quantitative method of deter- 
mining the effect of auy chemical on beta-hemolytic streptococci 
which have invaded the mucous membranes; but it is the only 
method applicable to this study and we feel that the frequency and 
care with which throat cultures were taken have somewhat reduced 
its unreliability. The rapidity of the absorption of sulphanilamide 
when given by mouth and its subsequent concentration in the blood 
and other body fluids has been investigated and it seems probable 
that it would inhibit the growth of bacteria in the mucous membrane 
of the pharynx. 

Material. The 33 cases of beta-hemolytic streptococcus pharyngitis 
occurred in previously healthy young males ranging from 14 to 20 years. 
We have omitted data on a few other cases which either were not under 
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our care during their entire illness, or which developed some accompanying 
illness making their clinical course unsatisfactory for comparison. 

In Table 1 are shown clinical data on the first 14 cases. Fever persisted 
from 2 to 7 days, 3 days being the most usual duration, and did not orthn- 
narily exceed 102° F. There was leukocytosis in all cases ranging from 
10,500 to 23,700 white blood cells per cm At no time was there any 
evidence that the infection was milk-borne or carried by food handlers. 
In one column the initials of the individual who had contact with that 
patient before the onset of his illness are given ; these data seem to indicate 
that the epidemic was definitely of the contact type. No definite history 
of exposure to other members of the group could be obtained from two 
individuals. Similar clinical data on the next 19 cases are given in Table 4; 
their clinical courses seemed essentially the same as those of the members 
of the first group. 


Table 1.— Clinical Data on the First 14 Cases. 


Name. 

on adm. 
(thous.) 

Days of 
fever. 

Highest 

temperature. 

Date 

admitted. 

Contact. 

A. W. 

17.9 

3 

103 5 

2-5 

First case 

D. J. 

16.(5 

5 

102 

2-6 

A. W. 

J. F. 

15.3 

o 

100 

2-7 

D. J. 

J. E. 

13.9 

7 

101.5 

2-8 

J. F. 

F. G. 

13. S 

3 

101 8 

2-8 

■) 

D. K. 

10.5 

2 

101. S 

2-S 

D. J. 

T. C. 

IS. 4 

3 

101.6 

2-9 

F. C. 

S. W. 

23.7 

3 

101 5 

2-10 

D. K. 

A. H. 

20.3 

2 

101 

2-11 

F. C. 

It. A. 

18.2 

3 

102 

2-12 

A. II. 

L. B. 

14.6 

2 

101 

2-14 

A. H. 

R. B. 

13.9 

4 

101.5 

2-15 

L. B. 

W. M. 

15.5 

2 

102 

2-15 

? 

B. J. 

14.2 

2 

102.2 

2-16 

R. B. 


Procedure. At the beginning of the outbreak it was felt desirable to 
withhold specific treatment from 10 individuals for about 10 days, so that 
we could determine whether the throat cultures would remain strongly 
positive for at least that length of time. The data in Table 2 show that 12 
of the 14 patients had strongly positive throat cultures for more than 10 
days. In the first group, 6 cases were given 40 grains of sulphanilamide 
daily (approximately 0.5 gm. per 10 kilos of body weight), in 4 equally 
divided doses beginning not earlier than the 11th day; 4 patients received 
100 grains of sulphanilamide daily (approximately 1 gm. per 10 kilos of 
body weight), beginning not earlier than the 14th day; and 4 were given 40 
grains daily beginning on the second or third day of illness. These 14 cases 
gave us an opportunity to determine about how long we might expect 
cultures to remain positive and an opportunity to develop some familiarity 
with the therapeutic agent. 

Table 3 gives data on the next 19 cases. Eight of these patients' were 
given daily doses of sulphanilamide equivalent to 1 gm. per 10 kilos of body 
weight, starting on from the 4th to the 6th day of the disease. The other 
11 cases were given similar doses of sulphanilamide but therapy was begun 
not later than the 3d day of the disease. In addition to specific therapy 
each patient was given only such usual treatment as forced fluids, and 
frequent hot saline throat irrigations. Throat cultures were taken almost 
uauy and were streaked on blood agar plates without delay. 

A practically pure culture of beta-hemolytic streptococcus has been 
recorded as + + -f, a marked predominance ++ and the presence of a 
tew colonies +. 
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The streptococci were isolated in pure culture from 12 patients. These 
12 strains were then incubated at 37° C for 17 hours in blood broth, 0.1 cc. 
of this growth was added to 5 cc. of blood broth, and after 7 hours incuba- 
tion dilutions of 10" 1 , 10~ 2 , 10" 3 , 10" 4 , 10" 5 , and lO' 6 were made in nutrient 
broth. One cc. of these dilutions was inoculated intraperitoneally in mice, 
and at death cultures were made from heart's blood and peritoneal exudate. 
No mice died within 7 days when the dilution was greater than 10 _1 . 

Results. In the first group of 14 patients, members of which were 
given only small doses of sulphanilamide or larger doses very late in 
the disease, the throat cultures remained positive for 12 days or more 
in 13 patients and for 16 days or more in 6 patients; 5 of the 6 patients 
who were given small doses of sulphanilamide late in their disease 
showed negative throat cultures almost directly, but it seems unlikely 
that the treatment was responsible for this result. It seems more 
probable that these throat cultures would have become negative 
at that time if no treatment had been given. Similar results followed 
the use of larger doses of sulphanilamide late in the illness of 4 patients; 
but it is difficult to believe that the drug could have effected a change 
so rapidly. Fourpatientsreceived small daily dosesof sulphanilamide 
starting early in their disease, and in only one instance was the 
period of positive throat cultures definitely shortened. The data 
obtained in this group indicate the length of time during which 
throat cultures tend to remain positive for beta-hemolytic strepto- 
coccus in this type of illness and is important for comparison with 
the second group of patients. Data in Table 3 indicate that different 
results were obtained when larger doses of sulphanilamide were 
given early in the disease (clinical data concerning this group are 
given in Table 4). In this group of 19 patients only 6 patients had 
a positive throat culture on the 12th day, in contrast with 13 out 
of 14 patients in the other group. Only 3 of the 19 had positive 
cultures on the 16th day, in contrast to 6 patients out of 14 patients 
in the other group. In the first group only 1 patient out of 14 had 
a negative throat culture on the 5th day of his illness, while in this 
group 6 out of 19 patients had negative cultures on that day. The 
number of patients in the two sections of this group, i. e., those who 
were given sulphanilamide on or before the 3d day and those who 
started treatment from the 4th to the 6th day, is too small to permit 
one to draw definite conclusions; but it does not appear that this 
degree of delay in starting therapy affected the results; however, 
there does not seem to be any advantage in delaying the therapy. 
In this group of 19 patients there were 5 who seemed to have received 
little or no benefit from the sulphanilamide; there was nothing in 
their past histories nor any peculiarity in their upper respiratory 
tracts nor in the course of their illnesses which was noticeably dif- 
ferent from that of other members of the group. It seems much 
more likely that these individuals were infected with a strain which 
is not affected by sulphanilamide; but it is possible that these 
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patients either absorbed the drug very poorly or excreted it very 
rapidly. There can be little doubt in the mind of anyone who has 
worked with even such a small group of patients as this that, in a 
significant proportion of individuals who have been infected with 
certain strains of beta-hemolytic streptococcus, sulphanilamide 
will inhibit the growth of the bacteria. The strains isolated from 
these patients were of low virulence for mice as were those strains 
isolated from several other patients. 


Table 4. — Clinical Data on the Group op 19 Cases Similar to That Given in 
Table 1 for the First 14 Cases, and in Addition Data on the Toxic 
Symptoms Which Developed. 


Name. 

Days 

fever. 

Highest 

temperature. 

W.B.C. 
on adm. 
(thous } 

Day 

sulphan- 

ilamide 

started. 

Day 

head- 

ache. 

Day 

rash. 

Day 

cyanosis. 

Day 

abdo. 

cramps. 

G. I. 

3 

100 

11.0 

6 

7 


15 


P. B. 

3 

100 . 

13 0 

4 

6 



6 

J. O. 

2 

100. S 

19.0 

6 





J. G. 

2 

100 2 

14.6 

5 


13 



R. O. 

2 

101. S 

16.2 

5 

7 


S 


J. W. 

1 

100 

17.7 

5 


12 

s 


O. B. 

2 

99 6 

14.7 

4 





S. D. 

3 

102 

IS. 2 

5 

7 




S. B. 

2 

102 

16.2 

o 

3 



4 

D. P. 

3 

102 

12.9 

2 

3 

. 12 

11 


G. P. 

2 

101.5 

19. S 

2 

3 

11 

10 


J. M. 

2 

100.5 

13. S 

2 

3 




C. H. 

2 

99. S 

10.0 

3 


10 


9 

W. D. 

2 

102. S 

12. S 

3 





W. S. 

2 

102 

11.7 

2 


.. . 

5 


J. L. 

2 

100 

15.7 

1 





H. P. 

2 

101. S 

14. S 

2 



4 


J. A. 

3 

102. S 

14.0 

o 

*■» 1 

7 


5 


T. B. 

2 

102.5 

14.0 

2 

. . 


5 



Toxic Effects. In the course of this study we have observed 
certain toxic effects of sulphanilamide (Table 4). No toxic effects 
were observed in the patients who received only 40 grains of sulphan- 
ilamide daily; 2 patients in the first group who received 100 grains 
became slightly cyanosed, but there were no other significant mani- 
festations of toxicity in that group. Of the 19 patients who received 
about 1 gm. per 10 kilos of body weight daily, 9 developed headache 
accompanied by slight elevation in temperature on from the 2d to 
the 4th day after therapy was begun; and 9 became moderately 
cyanosed from the 4th to the 10th day of treatment. The precau- 
tion of not using saline laxatives has been advised and none of these 
patients received such medication. Three individuals complained 
of abdominal cramplike pain, which may have been caused by the 
sulphanilamide. Five patients developed a morbilliform type of 
rash which was widely distributed over the arms, neck and chest; 
this rash appeared on from the 10th to the 13th day after the therapy 
was begun, caused little discomfort, and disappeared within 3 or 
4 days. 
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Summary. 1. Observations on the value of sulphanilamide in 
33 cases of pharyngitis caused by strains of beta-hemolytic strepto- 
coccus of low virulence for mice are reported. 

2. The administration' of doses of sulphanilamide in amounts 
equivalent to 1 gm. of sulphanilamide per 10 kilos of body weight 
daily early in the course of -these cases of beta-hemolytic strepto- 
coccus pharyngitis apparently shortened the length of time during 
which throat cultures continued to be positive for those bacteria in 
a significant proportion of cases. 

3. The results obtained in this study suggest that small doses 
of sulphanilamide given early in such an illness are usually without 
demonstrable effect. When small or large doses are given late in 
such an illness, it is impossible to be certain that subsequent throat 
cultures have become negative because of the specific therapy. 

4. The use of sulphanilamide in adequate dosage frequently pro- 
duced mild toxic symptoms, such as headache, cyanosis and a 
morbilliform dermatitis; none of these manifestations were followed 
by serious consequences. 
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THE INACTIVATION OF ESTROGEN BY THE LIVER. 
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. Despite the rapid progress, during the last decade, in the isola- 
tion, purification, and synthesis of the estrogens, their clinical 
dosimetry remains largely empiric. This is frequently the case with 
newly introduced therapeutic agents of low toxicity. However, 
when the clinical effects of a new agent are better understood, 
interest then centers upon a more exact administration of the sub- 

* T' lls W01 ' lc was aldecl by a grant from the Samuel S. Fels Fund for Medical Re- 
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stance. This must in fact depend oh a knowledge of the rate of 
utilization and the disposal level of the substance when administered 
in known quantities. The renal threshold for estrogen has been a 
subject of considerable study ever since Loewe and Lange 1 demon- 
strated its presence in the urine of normal women. Through the 
work of many investigators 2 we now know the urinary and fecal 
levels of estrogenic substance in health and disease. However, it 
has been apparent that the rate of disappearance of estrogens in the 
body varied under different physiologic and pathologic circum- 
stances, and a knowledge of these variations has become essential 
for evaluation of the proper dosage. 

.Recently, many studies have been carried out in both animals 
and man in the hope of determining the fate of estrogens in the body 
under normal and abnormal conditions. These experiments have 
shown that most of the estrogen administered is not excreted, at 
least, not in a form recognizable by our present-day methods of 
detection. The total quantity of estrogen excreted, following oral 
or hypodermic administration to amenorrheic, 3 pregnant/ meno- 
pausal, 5 ' 6 or castrated 7 women, and to males/ has been shown to 
be no more than 20% of the amount administered. The actual 
amounts recovered varied from 3 to 20%, depending upon whether 
the fecal and urinary excretion was determined, and whether a 
hydrolysation technique of extraction 8 was used. It was also ob- 
served 3 ' 4 - 5 ' 7 that the maximum excretion of the estrogenic substance 
occurred within the first 24 hours of its administration, and that 
the excretion ceased after from 48 4 - 5 to 96 hours, 7 irrespective of the 
quantity administered. These observations on the speed with which 
administered estrogen is excreted are in agreement with the experi- 
mental data of McClendon, Burr and Conklin. 9 Thus, while all 
observers agree that only a small portion of administered estrogen 
is eliminated as such from the body, there is no unanimity of opinion 
concerning the fate of the remainder. 

Several investigators have attempted to determine the nature and 
site of the destruction of the estrogens, and the speed with which 
this occurs. Frank, Goldberger and Spielman 10 have shown that 
estrogen, administered intravenously or subcutaneously in doses 
of from 2000 to 3000 mouse units to isolated female rabbits, dis- 
appears from the blood after 30 minutes and is not recovered from 
any of the organs extracted 24 hours after injection, except for 
small traces in the liver. A similar experiment in monkeys showed 
that only 20% of administered estrogen was excreted by the 
kidneys. These investigators concluded that the remainder of the 
estrogen was not stored in the body, but was either rapidly de- 
stroyed, or altered. Silberstein, Molnar and Engel, 11 working with 
the blood and liver of healthy male dogs, showed that both tissues, 
either together or separately, destroyed estrogen in vitro. They 
also demonstrated the degree and speed of estrogen destruction in 
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incubated dog blood to be 50% in 10 minutes, 80% in 30 minutes, 
and 96% in 120 minutes. The ability of liver tissue to destroy 
estrogen in vitro has been observed by others, but the efficacy of 
blood in this regard has not been corroborated. Fee, Marrian and 
Parkes, 12 employing the isolated heart-lung-kidney preparation or 
Starling and Verney, 13 showed that only 1% of the total amount of 
estrogen introduced into the artificial circulatory system was ex- 
creted by the kidney. They also noted that the estrogen disappeared 
from the circulating blood of the artificial system within 2o minutes, 
only traces remaining in the heart, lungs and kidneys at the conclu- 
sion of the experiment. Their control mixtures of blood and estro- 
gen, incubated at either 37° C. or at room temperature for 3 hours, 
showed no loss of estrogenic activity. Observing that estrogen 
rapidly disappeared from a heart-lung-kidney perfusion system and 
yet was not excreted by the kidney, destroyed by the blood, or 
stored in the organs, Fee, Marrian and Parkes postulated that the 
loss may be effected by an oxidation process in the pulmonary cir- 
culation. 


Zondek, 14 having found that rodents excrete none and humans 
only 3% of administered estrogen, attempted to discover the fate 
of the “retained” estrogen by extracting and assaying the finely- 
ground bodies of rodents at from 3 to 72 hours after the injection 
of estrogen. He recovered less than 1% of the injected estrogen 
by ordinary, neutral, extraction, but recovered larger amounts by 
an hydrolysation, acid-boiling, technique. Employing the latter 
method, Zondek recovered 20 % of the estrogen after 24 hours, 6 % 
at 48 hours and 1 % at 72 hours. Concluding that estrogen adminis- 
tered to rats is neither stored nor excreted, . and that it is either 


chemically altered or completely destroyed, Zondek sought the site of 
the change by determining the loss of estrogenic potency occurring in 
incubated mixtures of estrogen and various rodent organs. Of all the 
organs, only the liver showed a consistent effect on the added estro- 
gen. In 5 of 7 experiments, the liver-estrogen mixtures showed more 
than 90% loss of estrogenic potency in 5 hours, whether or not acid 
hydrolysis was performed. More interesting are Zondek’s further 
observations that, although aqueous and dried liver extracts would 
inactivate estrogen, boiled liver would not do so. On the basis of 
these in vitro experiments, Zondek postulated the existence of an 
hepatic enzyme, “oestrinase,” capable of inactivating estrogens. 
Further indication that the liver may have a role in the metabolism 
of estrogens is found in the recent work of Itondoni, Carminati and 
Corbellini, 15 who described the formation of an estrogenic substance 
by the interaction of cholesterol and liver tissue in vitro. 

Although the experimental data cited indicate that the major 
portion of administered estrogen is altered in the body and further 
suggest that the liver effects the change, there is no unanimity of 
opinion concerning either the nature or the site of the process. 
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Our experiments were planned in an attempt to resolve the con- 
tradictory evidence 11 - 12,14 concerning the effect of mammalian blood 
on estrogenic potency and to evaluate the possible existence of an 
hepatic “cestrinase.” 14 Believing that in vitro experiments -which 
employ isolated tissues and invite a rich bacterial invasion are 
open to criticism, we sought a more physiologic experimental tech- 
nique. Thus, in order to determine the effects of blood, n - 12 - 14 
lungs, 12 and liver 14 on estrogen under similar conditions, perfusion 
experiments were chosen. It was thought that studies showing the 
comparative rates of disappearance of estrogen from mammalian 
blood in vitro and from mammalian blood circulating in heart-lung 
and heart-lung-liver preparations would be of crucial import. 
Perfusion experiments of the isolated liver 16 are not entirely satis- 
factory. We therefore used the heart-lung preparation of Knowlton 
and Starling 17 as a perfusing motor. Such heart-lung-liver prepara- 
tions have been previously employed in studies of the detoxification 
of strychnine, 18 quinidin 1 9 and ouabain. 20 This technique, properly 
executed, affords adequate perfusion and maintains the functioning 
state of the liver, as is evidenced by the previous reports, 1 8 - 19 - 20 
and by our own observations which included histologic study of the 
perfused liver at the conclusion of the experiment (Figs. 1 and 2) . 

Perfusion Experiments. The apparatus used in the perfusion 
experiments was essentially the same as that employed by previous 
workers. 18 - 19 - 20 

Two types of experiment were done. In the first series, the fate 
of a known amount of estrogen* introduced into heart-lung prepa- 
rations was studied; and in the second series, the same objective 
was sought in heart-lung-liver preparations. This was accomplished 
by introducing into the circulation of a stabilized perfusion system 
known amounts of estrogen and withdrawing blood samples for 
estrogen-assay at intervals. Each experiment continued for at least 
1 hour, a minimum of 4 blood samples being obtained. At the end 
of each experiment, the heart, lungs and liver were separately 
assayed for estrogen after alcohol extraction in a Soxhlet apparatus 
for 24 hours. 

The experiments were performed in an identical manner. The 
dogs employed were anesthetized by sodium amytal (50 mg. per 
kilogram of body weight),. In each experiment, the control specimens 
for estrogen-assay consisted of: 1, 30 cc. of perfusion blood removed 
from the system prior to the addition of estrogen (blood control) ; 2, 
a similar quantity of perfusion blood to which a known amount of 

* The estrogen employed throughout these experiments was crystalline alpha- 
ketohydroxyestrin (CtsHr.CL). One milligram of this crystalline substance is equiva- 
lent to 900 rat units in bio-assay. Prior to each experiment, 2 milligrams of the crys- 
tals (1S00 rat units) were dissolved in ISO cc. of phosphate buffer (pH 7.9), bio- 
assayed, and employed as the stock solution for that one experiment. (The estrogen 
was supplied through the courtesy of Dr. Erwin Schwenk of the Schering Corpora- 
tion.) 
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estrogen was added (blood-estrogen control); and, 3, a sample of t e 
estrogen solution employed. The control specimens and the samples 
of blood withdrawn during the experiments were dried with an j - 
drous sodium sulphate, extracted for estrogen by the method ot 
Frank and Goldberger 21 and assayed on castrated adult rats (Allen 
and Doisy 22 ) . The test rats employed in the assays weighed from MU 
to 160 gm. Following castration, vaginal smears were examined daily 
for a minimum of 2 weeks to insure the presence of continuous anes- 
trus. Each rat was then tested for sensitivity, and only those animals 
showing vaginal estrus in response to 1 rat unit of estrogen weie used. 
From 16 to 30 rats were used in each assay. In the actual experiments 
we considered a positive reading to be the presence of estrus (vaginal 
smear technique) in both of the two rats employed in the final 
reading of each assay. The rats employed in those assays which 
yielded zero readings (less than 2 rat units) were retested for sensi- 
tivity with standard estrogen to insure the validity of these findings. 

A protocol, typical of each perfusion experiment, is presented 
below. 

Table 1.— Data of a Heart-lung Perfusion Experiment, Showing the Non- 
inactivation of Estrogen.* 


Blood specimen 
numbei. 

1 

2 

3 

4 


Minutes after introduction 
of estrogen.* 

15 

30 

45 

00 

Control and Tissue Assays. 


Estrogen content of 30 cc. 
blood specimen in 
lat units. 

15 

30 

20 

15 


Estrogen content in 
rat units. 


Blood Control: 30 cc. of perfusion fluid removed prior 
to introduction of estrogen 

Blood-estrogen Control: 30 cc. of perfusion fluid plus 
30 rat units of estrogen 
Heart (at conclusion of experiment) 

Lungs (at conclusion of experiment) 


less than 2 


30 


96 

72 


* 1000 rat units of estrogen added to approximately 1270 cc. of circulating per- 
fusion fluid. 

Protocols. Heart-lung Perfusion ( Table 1). A heart-lung preparation 
was established in a dog weighing 8.6 kilograms, from which 200 cc. of blood 
had been previously taken. This blood and an additional 770 cc. of blood 
obtained from two other dogs were defibrinated, heparinized and introduced 
into the circuit of the preparation. A small amount of heparin was added 
to the blood circulating in the perfusion system to safeguard further against 
coagulation. The pressure of the circulatory system was appropriately 
regulated throughout the experiment. The perfusion circulation being 
well stabilized, 60 cc of blood were removed at 12.15 p.m. Of this amount, 
cc. were incubated at 37° C. for the duration of the experiment and then 
titrated for estrogen (blood control, Table 1). The remaining 30 cc., to 
which were added 30 rat units of estrogen in buffered solution, were likewise 
ncu bated and subsequently assayed (blood-estrogen control, Table 1). 
Immediately following the obtaining of the blood (60 c6.) for control analysis 
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at 12.20 p.m., 1000 rat units of estrogen in 100 cc. of buffered solution were 
introduced into the perfusion system. During the next hour 30 ec. speci- 
mens of blood were removed for bio-assay at each 15-minute interval. At 
the termination of the experiment, the heart-lung preparation was actively 
functioning. The heart and lungs were removed, extracted and assayed for 
estrogen. 


Table 2. — Data of a H ea rt-lung-liver Perfusion Experiment, Showing the 
Inactivation of Estrogen.* 


Blood specimen 
number. 

1 

2 

3 

4 

5 

6 


Minutes after introduction 
of estrogen.* 

15 
30 
45 
60 
75 
• 105 


Estrogen content of 30 cc. 
blood specimen in 
rat units. 

Less than 2 
Less than 2 
Less than 2 
Less than 2 
Less than 2 
Less than 2 


Control and Tissue Assays. 

Estrogen content in 
* rat units. 

Blood Control: 30 cc. of perfusion fluid removed prior Less than 2 

to introduction of estrogen 


Blood-estrogen Control: 30 ce. of perfusion fluid plus 

30 i at units of estrogen 

30 

He • 

(at conclusion of experiment) 

4 

Lu' 

(at conclusion of experiment) 

40 

Lh- 

it conclusion of experiment) 

20 


* I rat units of estrogen added to approximately S70 cc. of circulating perfusion 
fluic. 


Hi \mg-liver Perfusion {Table 2). A heart-lung circuit was established 
in a c .‘’eighing 6 kg. and 670 cc. of blood obtained from two other dogs 
were i 'ited, heparinized and added to the system’s reservoir. At 

10 25 i. less than, 3 minutes of its excision, the liver of a healthy dog 
weighing 1 , 1 . 5 kg. was joined to the heart-lung circuit by the usual tech- 
nique. "At 10.40 a .it., the control 60 cc. of blood were removed from the 
circulation. Of these 60 cc., 30 cc. were incubated at 37° C. for the dura- 
tion of the experiment and then titrated for estrogen (blood control, Table 2) . 
The remaining 30 cc., to which were added 30 rat units of estrogen in buf- 
fered solution, were likewise incubated and subsequently assayed (blood- 
estrogen control, Table 2). Immediately after withdrawal of the controls, 
at 10.45 A.M., 1000 rat units of estrogen in 100 cc. of buffered solution were 
introduced into the perfusion circulation. Thereafter, at 15-minute inter- 
vals from 11 a.m. to noon, and 12.30 p.m.— 30 cc. specimens of blood were 
removed for estrogen titration. Adequate heart action and liver circulation 
were maintained throughout the experiment. At the end of the experiment, 
the heart, lungs and liver were removed, separately extracted and assayed 
for estrogen. 

Discussion. Strikingly uniform results were obtained in each 
series of experiments. It was shown that no destruction of estro- 
gen occurs in canine blood in vitro (blood estrogen controls, Tables 
1 and 2). These observations are not in agreement with those of 
Silberstein, u but are in agreement with those of other workers. 12,14 
Similarly, the estrogen concentration remained unaltered in the 
heart-lung perfusion experiments. The amount of estrogen in the 




Fig. 1.— Photomicrograph of dog liver at the conclusion of heart-lung-liver perfusion 
experiment, showing slight cloudy swelling. (X 500.) 


‘•V 



Fig. 2. Photomicrograph of dog liver at the conclusion of heart-lung-liver perfusion 
experiment, showing moderate cloudy swelling and dilated sinusoids. (X 500.) 
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30 cc. samples of blood, removed every' 15 minutes throughout each 
of the heart-lung experiments, remained essentially the same (Exper- 
iments I and II, Table 3). It may be objected, in regard to the 
heart-lung perfusion experiments, that a partial loss of estrogen 
occurred within the first 15 minutes and that the amounts of estro- 
gen recovered subsequently represented equilibrium conditions. 
We do not believe that this objection is a valid one. Estimating 
the total amount of fluid which circulated in one of the heart-lung 
experiments to be 1270 cc. (200 cc. remaining in the dog’s heart- 
lung circuit, 970 cc. of defibrinated blood added to the system, and 
100 cc. of estrogen solution containing 1000 rat units), the control 
concentration of’ estrogen approximated 0.8 rat units per cc. This 
concentration of estrogen remained practically stationary through- 
out the experiment (Experiment I, Table 3), indicating that no loss 
of estrogen occurred. This does not imply that the amount of cir- 
culating fluid remained constant throughout the experiment. 
Actually, a certain loss of fluid-volume inevitably occurs in all 
perfusion experiments because of unavoidable leakage. This is 
illustrated by the data of the same heart-lung experiment (Experi- 
ment I, Table 3), wherein the initial level of circulating fluid was 
1270 cc. and the final level, as measured by air-irrigation and drain- 
age of the system, equalled 850 cc. There is no reason to suppose, 
however, more especially since the estrogen is added in a perfectly 
admixed aqueous solution, that the lost blood is selectively deprived 
of its estrogen content as it leaks from the circuit. Our findings are 
not in accord with those of Fee, Marrian, and Parkes, 12 who postu- 
lated that estrogen is lost by pulmonary oxidation in a heart-lung 
perfusion system. The data of our heart-lung perfusion experi- 
ments force us to conclude that no loss of estrogen occurs in such 
a system. , 

Table 3.— Data of Heart-lung and Heart-lung-liver Perfusion Experiments, 
Showing the Fate of Estrogen.* 


Estrogen content in rat units. 


Blood specimen Heart-lung. 

(30 cc.). — * 

Exper. I. Exper. II. 


15 min. 

15 

15 

30 min. 

30 

30 

45 min. 

20 

30 

60 min. 

75 min. 
105 min. 

15 

30 


Exper. III. 
Less than 2 
Less than 2 
Less than 2 
Less than 2 
Less than 2 
Less than 2 


Heart-lung-liver. 

Exper. IV. 
Less than 2 
Less than 2 
Less than 2 
Less than 2 
Less than 2 
Less than 2 


•- — N 

Exper. V. 

10 

5 

Less than 2 
Less than 2 
Less than 2 
Less than 2 


Organs at end of 
experiment. 

Heart 96 90 4 

Lungs 72 90 40 

Liver 20 

un >l 3 of estrogen added to perfusion 
1270 cc. in volume. 


10 

30 • 99 

45 60 

fluids which varied from 870 cc. to 
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The results of the heart-lung-liver perfusion experiments are in 
striking contrast to the above-described observations (Table 3). 
Estrogen was rapidly and completely removed from the circulation 
in each of the 3 heart-lung-liver perfusion experiments. With a 
single exception this removal was complete within 15 minutes. 
This disappearance of estrogen represents, we believe, an actual 
inactivation of the substance, and may be seen from the final 
analyses of the organs perfused (heart, lungs and liver). It is note- 
worthy that the amounts of estrogen found in the heart and lungs 
of the heart-lung-liver perfusion experiments were, with a single 
exception, less than those found in the corresponding organs of the 
heart-lung experiments. This is further evidence that the final con- 
centrations of estrogen circulating in the heart-lung-liver systems 
were definitely lower than those in the heart-lung circuits. Of even 
greater interest was the low content of estrogen in the liver, an organ 
weighing more than the combined weights of the corresponding 
heart and lungs. These data, corroborative of Zondek’s 14 in vitro 
experiments, suggest but in no wise prove the existence of an hepatic 
“cestrinase.” The recent work of Cohen and Marrian, 23 showing 
that estrogenic substance is found in' the urine of pregnant women 
in the form of a glucuronate (“cestriol glucuronic acid”), is of inter- 
est. Inasmuch as glucuronic acid is synthesized in the liver, the 
findings of Cohen and Marrian strengthen the link between the 
liver and the process of estrogen alteration. Whatever the mechan- 
ism by which the change is effected, it does appear that the liver 
in some manner inactivates estrogen. 

That the liver of such a perfusion circuit is capable of performing 
many of its ordinary functions has been demonstrated by previous 
workers. 18 ' 1 ?’ 20 The liver retained its normal color throughout 
each experiment. Gross evidence of edema did not appear. The 
hepatic blood flow remained continuous, and no areas of rupture 
or intrahepatic hemorrhage were noted. The blood entering the 
liver was red and that leaving it was such as to suggest that in its 
passage through the liver, oxygen utilization by the liver cells 
occurred. The photomicrographs of portions of two livers, prepared 
'at the end of 2 experiments, show only the congestion and cloudy 
swelling anticipated from the conditions of the perfusion system 
(Figs. 1 and 2). 

It is not surprising that so much estrogen is removed from the 
circulation of a heart-lung-liver preparation within the short time 
of 15 minutes. In the in vivo experiments of Frank, Goldberger and 
Spielman 10 estrogen was not found in the circulation after 30 minutes. 
Priestley, Markowitz and Mann 18 demonstrated, in heart-lung-liver 
perfusion experiments with strychnine, a concentration of the sub- 
stance in the liver seven times greater than that in the circulating 
blood within 10 minutes. Similarly, a 50% decrease in concentra- 
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tion of circulating quinidin occurred within 13 minutes. Thoug 
the conditions are not precisely parallel, it may be noted that the 
dyes (bromsulphalein, etc.) employed m certain liver function tests 
disappear normally from the circulating blood within 30 minutes. 

Summary. 1. A review of the current concepts of the fate ot 
estrogen administered to animals and human beings is presented. 
It appears that only from 3 to 20% of administered estrogen is 
excreted, the remainder being irrecoverable in analyses of body 


organs. - 

2. In an attempt to resolve the controversial views concerning 
the fate of the “lost” 80% of administered estrogen and to evaluate 
the role of the liver in this process, the comparative rates of disap- 
pearance of known amounts of estrogen from standing dog blood 
and from dog blood circulating in heart-lung and heart-lung-liver 
perfusion preparations were determined. 

3. These experiments show that estrogen is not inactivated by 
dog blood in vitro or by the circulation in a heart-lung perfusion 
system. It is rapidly inactivated by circulation in a heart-lung-liver 
perfusion system. 

4. From these observations, it is concluded that the liver, in some 
manner, either destroys or alters circulating estrogen. 


The authors wish to acknowledge the constant aid and encouragement afforded 
them throughout the performance of the experiments by Drs. Isidor S. Ravdin and 
Maurice H. Friedman. 
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HEREDITARY HYPOPLASIA, OP THE MESENCHYME. 
(Blue Sclerotics and Brittle Bones.) 

By George E. Burch, M.D., 

INSTRUCTOR IN MEDICINE, TULANE UNIVERSITY OF LOUISIANA; ASSISTING VISITING 
PHYSICIAN, CHARITY HOSPITAL OF LOUISIANA, 

AND 

William A. Sodeman, M.D., 

INSTRUCTOR IN MEDICINE, TULANE UNIVERSITY OF LOUISIANA; VISITING PHYSICIAN, 
CHARITY HOSPITAL OF LOUISIANA, NEW ORLEANS, LA. 

(From the Department of Medicine, School of Medicine, Tulane University of 
Louisiana, and from the Charity Hospital of Louisiana.) 

In a 14-year-old white boy under treatment for acute hemorrhagic 
nephritis, blue sclerae were noted on physical examination. Further 
study showed that he had a fracture of the humerus 5 years previ- 
ously. Roentgen ray examination revealed a moderate degree of 
arthrokatadysis (Otto’s pelvis). A search of the family history 
disclosed the presence of blue sclene in the brother and mother. A 
more careful analysis of the family tree led to the discovery of a 
group of individuals with hereditary hypoplasia of the mesenchyme, 
which group is larger than any we have been able to find in the litera- 
ture. Because of the rarity of the condition and size of the family 
tree, we believe a brief report of our findings is warranted. 
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Chart I . — Family tree showing affected (black) and normal (white) individuals. 
Twenty-three normal members of the fifth geneiation, children of normal individuals 
of the fourth generation, are not shown. 


Of 70 known individuals in the family, 53 are shown in the accom- 
panying figure. The 23 individuals not illustrated were normal 
offspring of normal members shown in the fourth generation. These 
23 individuals were omitted from the illustrated family tree because 
of insufficient sex data. Of the 78 people studied, 41 (53.9%) were 
found to be affected. Five affected members of the fourth genera- 
tion, shown in the figure on the left, had many affected children. 
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Our information regarding the children is meager because of their 
inaccessibility, so that they could not be included in this presenta- 

tlC> Every affected individual had an affected parent. The disease 
was transmitted 10 times by females and 3 times by males. Of the 
41 affected individuals, 17 were males and' 24 were females. . This 
is in keeping with previous reports. 1,2 All of those affected had blue 
scleras; 17 of them are known to have had one or more- fractures. 
Our patient and his mother, grandmother and great-grandmother 
had varying degrees of deafness. The relative frequency of deafness 
for the entire group is unknown. Three of the affected individuals 
were small in stature with large skulls and prominent boss®. This, 
however, was not true throughout the family tree. There was no 
evidence of hypermobility of joints as far as could be determined. 

Comment. Idiopathic bone fragility is classified as follows: 1 

I. Hereditary type: 1. Hereditary hypoplasia of the mesenchyme 
(Brittle bones and blue sclene). 

II. N on-hereditary congenital type: 1. Osteogenesis imperfecta 
congenita. 2. Osteogenesis imperfecta tarda (osteopsathyrosis): 
a, With white sclera; b, with blue sclerse. 

III. N on-hereditary acquired type: 1. Osteosclerosis fragilis gen- 
eralisata (Marble bones, or Albers-Schonberg’s disease). 

IV. Senile type: 1 . Osteoporosis. 

Our group is an example of the hereditary type. The heredity of 
the disease behaves according to the Mendelian law for a single 
dominant factor which is not sex-linked. The clinical picture is 
characterized chiefly by: 1, blue sclene; 2, fragility of bones; 3, 
deafness, and 4, hypermobility and relaxation of joints. All affected 
persons have blue scleras, but the other characteristics are variable. 
This proved to be true in our group. The blueness of the sclera is 
ascribed to hypoplasia of the sclerotic mesenchyme with a resulting 
thinness of the sclerotic coat which permits the choroid pigmentation 
to shine through. Similarly the hypoplasia of the mesenchyme 
explains the ease of fracture of the bones and the relaxation of the 
ligaments. While the affected individuals are usually described as 
small in stature, this was not true in many of the members of our 
group. 

Summary. Of 76 known individuals in five generations of the 
family studied, 41 (53.9%) were affected with hereditary hypo- 
plasia of the mesenchyme. This is a larger group than any we have 
been able to find in the literature. 
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THE TISSUE PRESSURE IN SUBCUTANEOUS EDEMA. ' 

By William A. Sodeman, M.D., 

INSTRUCTOR IN MEDICINE, TULANE UNIVERSITY OF LOUISIANA; VISITING PHYSICIAN, 
CHARITY HOSPITAL OF LOUISIANA, 

AND 

George E. Burch, M.D., 

INSTBUCTOB IN MEDICINE, TULANE UNIVERSITY OP LOUISIANA ASSISTING VISITING 
PHYSICIAN, CHARITY HOSPITAL OP LOUISLA.NA, NEW OBLEANS, LA. 

(From the Department of Medicine, School of Medicine, Tulane University of 
Louisiana and the Charity Hospital of Louisiana.) 

In the mechanisms concerned in the control of fluid exchange 
across the small blood-vessel walls, the interplay of the osmotic 
pressure and hydrostatic pressure of the blood has been accepted 
as the major controlling force. The influence of comparable forces 
in the tissue outside of the blood-vessels has been largely neglected. 
The colloid osmotic pressure of the interstitial tissue fluids has been 
studied satisfactorily only in patients with edema where fluid 
sufficient for analysis has been collected. The amounts of inter- 
stitial fluid in the normal individual are so small that accurate 
analyses have been impossible. Tissue pressure, which is related 
to hydrostatic pressure within the blood-vessels, has only recently 
been directly determined in this country. 10 ' 5 It is with the influ- 
ence of the latter factor, tissue pressure, that the present report is 
concerned. 

Methods and Materials.— The method used in these determina- 
tions is that previously described. 15 It consists essentially of a 
U-tube water manometer connected by rubber tubing to a rubber 
pressure bulb controlled by a screw clamp and also connected to 
a glass adapter to which is fastened a 26-gauge needle. The open- 
ing in the bevelled end of the needle was occluded with solder and 
4 openings symmetrically drilled into the lumen through the wall 
of its distal third. In use, sterile normal saline was drawn into the 
needle and about half way up the adapter and the pressure in the 
system was then brought to atmospheric. The needle was then 
inserted into the subcutaneous tissues of the part to be studied 
and the pressure within the system was slowly raised by the screw 
clamp until the meniscus in the adapter just began to move. This 
pressure was taken as the subcutaneous tissue pressure. All deter- 
minations were made under aseptic technique. Three readings 
were taken which agreed within ±1 mm. of water for each deter- 
mination. The part rested passively without movement or con- 
striction throughout the determination. 

Determinations were made on 23 subjects with various types of 
edema. Only subjects with increasing edema were chosen. With 
2 exceptions all determinations were made in the pretibial area in 
patients confined to bed. In the patients with histamine edema 
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(0.5 cc. of 1 to 1000 histamine phosphate subcutaneously) and with 
scleroderma, the determinations were made in the arm. The causes 
of the edema .were as follows: congestive heart failure, 10; acute 
hemorrhagic nephritis, 3; low serum proteins, 2; beriberi, 2; opera- 
tive trauma, 2; pernicious anemia, 1; toxemia of pregnancy, 1; 
erysipelas, 1; histamine, 1. The edema of operative trauma devel- 
oped in 1 patient with marked scleroderma following a stellate 
ganglionectomy, and in another patient following the removal of a 
tumor about the ankle. 


Table 1.— Subcutaneous Tissue Peessube Detebminations in Vaiuous Types 

of Edema. 


Sub- 

ject 

No. 

1 

Cause of edema. 

Day of observation. 

i 

i | 

1 2 , 

3 

4 | 

5 

7 

8 

9 









1 

i ; 

Tong heart fail. 

181 

188 

148 

Died 



I 



i 


i 

1 

! 

| j 

2 i 

[ Cong, heart fail. 

126 

122 

42 

32 

U0 1 

58 1 








i 

1 


3 

| Cong, heart fail. 

60 

Died 





1 







i 

: 


4 

' Cong, heart fail. 

208’ 

242 


194 



1 180 

Died 









5 

! Cong, heart fail. 

116 

52 


52 

98 


69 



58 

i ■ * 

1 70 


1 64 

.’,0 


6 

i Cong, heart fail. 

15 6 1 

140 



142 


106 

100 , 

Dial | 



1 , 





7 

i Cong, heart fail. 

110 


40 

38 

>,0 




i 






! 


8 

i Cong, heart fail. 

218 



202 


218 



! . , 





... 


1 80 

9 

j Cong, heart fail. 

70 ! 


50 


50 

52 



1 44 




36 ! 



10 

j Cong, heart fail. 

47 

58 







1 : i 


" I 




11 

j Beriberi 

124 ! 

08 






50 



i 




' 33 

12 

1 Beriberi 

80 






, 42 

* 





* * ! 

1 j 


13 

i Nephritic 

102 



51 












14 

1 Nephritic J 

106 ■ 



1 

! 


; 




| 


j i 

1 

15 

1 Nephritic 

94 i 














1C 

1 Nephrotic 

78 




ISO 


; Died 






! i 

. 

17 

Nephrotic 

62 


01 










’ 

I 

18 

Scleroderma 

380 

*' 




338 





t 





210 

19 

Per. anemia 

114 



158 

122 



1 







1 5() ! 


20 

Tox. preg. 

88 

161 


1 


102 





36 




I 


21 

Post. op. 

41 






26 


i 








22 

Erysipelas 

188 


I 

* ’ 1 





i 








23 

Histamine 

240 



1 


; 

, 

! 

| 





- 




* Cervical sympathectomy performed. 

Italicized numbers indicate that the patient was edema-free. 


Results. (Table 1.) The extremes of the values in the patients 
with cardiac edema and the course of the tissue pressure in 5 of 
them were previously reported. 16 In ail the subjects studied with 
increasing edema, regardless of the cause, the tissue pressure was 
elevated The values varied from 41 to 338 mm. of water, the 
lowest value being obtained in the patient with postoperative edema 
following the removal of a tumor of the ankle, and the highest value 
m the patient with scleroderma and postoperative edema. 

lhe mean values of tissue pressure for the various groups would 

f i mg ? that t ! iere 1 is a great variability in the phase and 
extent of the edema As shown previously, in cardiac edema 16 the 
s ue pressure correlated closely with the clinical state of the edema. 

Tl T 1 ? edema ’ the tissue J> ressure leased; in subsiding 
edema the .ssue pressure fell. This was also found to be true in 
patients with other types of edema. 

, The T mal values for the subcutaneous tissue pres- 
sure m the volar surface of the forearm and pretibial area “heart 
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level were found to vary from 11 to 54 mm. of water. 16 With one 
exception, the values in all types of edema studied exceeded these 
limits. In 1 patient with postoperative edema of the foot, the value 
with edema was 41 mm. of water. One week later, when he was 
clinically edema-free, the value fell to 26 mm. of water. This illus- 
trates the fact that patients may develop edema with a tissue 
pressure elevated above their original level, yet not exceeding that 
found in certain normal individuals. This is particularly true in 
receding edema. 

If there is an increase in interstitial fluid, the tissue pressure 
must increase unless the tissues stretch equally for an equal incre- 
ment in volume and still offer the same rebounding force, or unless 
the tissues stretch equally with each increment without a rebound- 
ing force. Since, within the limits of clinical edema, tissues do not 
function in this manner, the addition of interstitial fluid will elevate 
the tissue pressure to an extent dependent on the three following 
factors: 1, increase in filtration, 2, distensibility of the surrounding 
tissues, and 3, the rate at which interstitial fluid is removed, for 
example, through the lymphatics. As the fluid accumulates, tissues 
are displaced and the fibrous network is stretched, the tissue tension 
increases and this, in turn, alters the filtration and removal rates. 
The interplay of these three factors influences the level to which 
tissue pressure may rise. 

The increase in filtration rate is dependent upon a disturbance 
in the equilibrium between the filtration, hydrostatic pressure of 
the small blood-vessels and the osmotic pressure of the tissue fluids, 
and antifiltration, osmotic pressure of the blood colloids and the 
tissue pressure. Changes in permeability of the capillary wall also 
change the filtration rate through their influence upon these factors. 
In cardiac edema, the essential disturbance has been ascribed to 
increased hydrostatic pressure; in nephrotic edema, reduction in 
plasma colloid osmotic pressure disturbs this equilibrium; in neph- 
ritic edema, the generally accepted explanation is an increased 
capillary permeability resulting in an increased osmotic pressure of 
the tissue fluids. As far as we know, there is no clinical state in 
which edema develops primarily upon the basis of reduced tissue 
pressure. However, in increasing edema, tissue pressure rises and 
becomes increasingly significant in the reestablishment of a filtra- 
tion-antifiltration equilibrium. The height to which tissue pressure 
may rise is dependent, as previously stated, upon the distensibility 
of the tissues and the rate at which interstitial fluid is removed, as 
well as the magnitude of pressure change disturbing the filtration- 
antifiltration equilibrium. 

Since the tissues are imperfectly elastic, as fluid accumulates 
and they are stretched, the}' become less distensible. Tissue pres- 
sure then rises and tends to equalize the filtration pressure, acting 
as a limiting factor to the extent of the edema. The loss of dis- 
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tensibility in the skin is one of these important limiting factors 
The shiny smooth stretched skin of the legs of patients with marked 
cardiac edema is clinical evidence of this point. With stretching 
and displacement of the tissues, particularly for long periods of time, 
these structures may lose part of their elasticity so that m receding 
edema abnormal amounts of interstitial. fluid may be present under 
normal tissue pressure. This may account for our findings of normal 
tissue pressure in the presence of clinical edema in some of the 


patients in Table 1. _ . 

The third factor regulating the height to which tissue pressure 
may rise, the rate at which interstitial fluid is removed, as through 
lymphatics, has not been measured quantitatively in relationship 
to the other two factors. Therefore, its place and importance in 
influencing the tissue pressure is not established. As is well known, 
edema upon this basis alone does occur. 

It appears that in areas with very high tissue pressures, such as 
in scleroderma with a tissue pressure of 338 mm. of water, or in 


the histamine area with a value of 246 mm. of water, with normal 


intravascular pressures the capillaries and veins would collapse. 
However, in histamine edema, the intravascular pressures are ele- 
vated locally, 2 ' 3 and the integrity of the circulation in that area is 
maintained. In scleroderma, in the face of tissue pressure exceeding 
the normal intravascular pressure of the small vessels, the pressure 
in these vessels must necessarily increase to maintain the circulation. 
In the patient with scleroderma, before edema developed the tissue 
pressure determination was 280 mm. of water. One might state 
that the tissue pressure in this area was in the normal range but 
that when the fluid was introduced in the determination there was 


an inability of the more fibrous and less elastic structures to accom- 
modate the increased volume, with a sudden steep rise in pressure. 
In such a situation, the determined pressure would not represent 
the actual pressure of the tissues, that is, for example, the pressure 
on the contained blood-vessels. Determinations of the pulse vol- 
ume at heart level in the finger tip of this patient showed pulsations 
lower than the average normal range, both before and after sym- 
pathectomy. With development of edema and a rise of tissue 
pressure to 338 mm. of water, the pulsations remained essentially 
unchanged. Were the tissue pressure originally within normal 
range and elevated through introduction of edema into an unyield- 
ing tissue, the pulsations would have decreased markedly. This 
is evidence that the tissue pressure in this patient was actually 
elevated, aside from the decreased distensibility of the tissues when 
fluid was further introduced into them. 

In tissues with very low distensibility, such as bone, calcified 
areas, and the epidermis, _ introduction of small amounts of fluid 
may cause the tissues rapidly to reach the state of maximum dis- 
tensibility and give erroneously high results. In the tissue we have 
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studied, the subcutaneous area, even in scleroderma, such factors 
are. apparently not significant with the small needle employed and 
negligible amounts of fluid injected. 

Summary and Conclusions. In 23 patients with various types of 
edema, we found an elevation of the subcutaneous tissue pressure 
in the edematous areas. The tissue pressure was found to vary 
with the state of the edema. 

Tissue pressure appears to be a factor in the regulation of the 
interchange of fluid between the blood-vessels and tissue spaces. It 
becomes increasingly significant with the accumulation of the 
interstitial fluid. 

The height to which tissue pressure may rise depends upon the 
interplay of at least three factors: 1, increase in filtration across 
the capillary membrane; 2, the distensibility of the surrounding 
tissues; 3, the rate at which interstitial fluid is removed, for example, 
through the lymphatics. 
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The Aht of Treatment. By William R. Houston, A.M., M.D., F.A.C.P. 
Formerly Professor of Clinical Medicine, University of Georgia; Formerly 
Visiting Professor of Medicine, Yale-in-China. Pp. 744. New York: 
The Macmillan Company, 1936. Price, S5.00. 

This is the most interesting medical text that has come to the Reviewer’s 
attention in several years. It is the ambition — and only too often the 
despair— of every teacher of medicine to impart to his students not merely 
knowledge, but wisdom in its application, the wisdom gained by years of 
experience and which is the essence of the art of medical practice. Not a 
few teachers are able to achieve this aim in clinical lecture or ward walk, 
but only rarely can this be said of the printed page. It certainly can be 
said of this book, and in superlative terms. _ . 

The manner of presentation is unusual, interesting and effective. The 
first section deals with general principles under such headings as Scope of 
Therapeutics, Therapeutic Thinking, Diagnosis, Honesty, Economics, The 
Doctor as a Therapeutic Agent; it proves the author to be not only a master 
clinician but also a philosopher, and a facile wielder of the pen. Then 
follow sections on “Patients who are to be treated chiefly by Nursing Care” 
(e. g., typhoid fever, inoperable carcinoma); “Specifics” (animal parasite 
diseases, specific sera, endocrinopathies, etc.); “Conditions in which the 
Chief Therapeutic Method is Psychotherapy or Guidance” (the organ 
neuroses, hysteria, neurasthenia, etc.)— this section is superbly handled, 
with numerous illustrative case reports and a splendid discussion of the 
practicability of psychoanalysis; “Diseases which impose a Limitation upon 
Life as the Condition of Treatment” (obesity, heart disease, tuberculosis, 
old age, etc.); “Disorders in which Physiological Considerations Guide 
Treatment” (peptic ulcer, the diarrheas, gout, kidney diseases, etc.); and 
“Conditions in which Treatment is Tentative and Experimental” (the case 
where the diagnosis is uncertain; arthritis; allergic diseases; the neuralgias, 
etc.). Obviously the author “had much doubt as to classification,” and his 
invitation that the reader challenge the classifications will call forth an 
abundant response [so why Hodgkin's disease and the leukemias among 
those for which there are specifics?], but in the main the reader will agree 
with the author. 

There are some minor criticisms. Obviously no internist can be equally 
skilled in the treatment of all the diseases in this field and that is bound to 
produce a certain unevenness in emphasis, or at least in space allotment. So 
the author, a masterful practical psychiatrist, devotes 240 pages, a third of 
the book, to the conditions treated chiefly by psychotherapy and guidance — 
it is the best-done section of the book — but physiotherapy gets only half a 
page. The author seems unduly conservative about the serum treatment 
ol pneumonia and too skeptical of the value of plasmoehin and atabrine in 
malaria. There is no mention of adrenal cortical hormone on the treatment 
ot Addison s disease, or of vaccine for the prophylaxis of whooping cough. 
He knows little about allergy, and much of that little “ain’t so.” Venoclysis 
certainly does not require the routine exposure of the vein by an incision, 
isot au would agree that diphtheria and tetanus antitoxins are the only 
sera ol enough therapeutic value to warrant being given intravenously 
(what ot antipneumococcic and antimeningococcic sera?). The repeated 
use of the word pathology as a synonym for “lesion” offends the purist. 
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The type setter has contributed an error in listing “Foot and Mouth Dis- 
eases” among the rare conditions to be treated chiefly by nursing care. 

But these are trifling criticisms and should in no way detract from the 
value of the book as a whole. It was not written to be a mere repository 
of information, in which to learn at a glance “what is good for this or that/’ 
but to give a viewpoint of therapeutics, a philosophic presentation of the 
art of treatment, and this it does admirably. It is a masterpiece. All 
physicians, but especially all young physicians, and senior students should 
read and re-read this volume. R. K. 


The British Encyclopaedia of Medical Practice. Vol. 4. Diarrhoea to 
Endoscopy of the Rectum. Under the General Editorship of Sir Hum- 
phry Rolleston, Bt., G.C.V.O., K.C.B., M.D., D.Sc., D.C.L., LL.D., 
Emeritus Regius Professor of Physic, Cambridge, etc., with five assistants 
in a consultative capacity. Pp. 650; 129 illustrations. London: But- 
terworth & Co. (Publishers), Ltd., 1937. Price, $12.00. 

The fourth volume of this noteworthy Encyclopedia embraces 42 articles, 
on subjects arranged alphabetically from “Diarrhoea” to “Endoscopy of the 
Rectum.” The contributors are mostly from London and almost exclusively 
English. The opinions expressed in Reviews of previous volumes (Am. J. 
Med. Sci., 193, 711, 1937; 194, 123, 1937) can be reiterated for the present 
volume. E. K. 


Dextrose Therapy in Everyday Practice. A Survey of the Literature, 
1900-1936, on the Experimental and Clinical Studies Applicable to 
Medicine and Surgery. By E. Martin, Sc.D., New York. With fore- 
words by W. N. Haworth, F.R.S., Director of the Department of Chem- 
istry, University of Birmingham (Eng.) and Bernard Fantus, M.D., 
Professor of Therapeutics, University of Illinois, College of Medicine. 
Pp. 451; 44 illustrations including 15 full-page plates. New York: Paul 
B. Hoeber, Inc., 1937. Price, $3.00. 

This volume on a subject of interest to both practitioners and research 
workers forms a welcome addition to medical literature. The author has 
endeavored, and has succeeded exceedingly well, to correlate the more 
important experimental and clinical studies on the subject of dextrose 
therapy. There is an extensive review of the literature. The volume deals 
with various aspects of normal and abnormal physiology with which glucose 
therapy is concerned. It is often difficult to present material which is still 
controversial but the author has done this in an admirable manner by 
presenting by preference the present trend of thought rather than attempt- 
ing to introduce his personal conclusions. 

Besides the preface and two forewords there are fourteen chapters and an 
Index of Personal Names and Index of Subjects. Appended to each chapter 
is an excellent bibliography. 

Without doubt the work will be of greater usefulness to the medical 
practitioner than to the research worker. There are certain aspects of the 
chemistry of glucose absorption which have been hastily covered and other 
aspects which may be proven to be incorrect, but these do not detract from 
the usefulness of the volume to practitioners. The chapter on “Physiologi- 
cal Action” on the whole forms an excellent background for those not 
familiar with much of the recent work which has been done. While no 
attempt has been made to discuss dextrose therapy in every condition where 
it may prove useful the many pathological conditions reviewed in the volume 
and the presentation of the subject matter is to be commended. 
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The Reviewer was especially interested in the chapter on Dextrose in 
Surgery which should prove very valuable. The accuracy with which the 
literature' has been searched can be seen when he states the value of dex- 
trose in preventing and alleviating crises (thyroid), first realized clmicaUy 
by Frazier in 1931,” for a number of papers published since that time fail 
to mention the original paper. 


Failure of tee Heart .and Circulation. By Terence East, M.A., 
D.M. F.R.C.P., Physician, King’s College Hospital and Woolwich 
Memorial Hospital. Pp. 130. London: John Bale, Sons & Curnow, 
Ltd., 1937. Price, 2/6. 

This little book contains a surprisingly comprehensive account of the 
various ways in which cardiovascular function may be affected by disease, 
together with the methods of treatment. Indeed it is almost as complete 
a treatise as many of the larger works on the same subject. _ Written from 
a definitely physiological point of view, the presentation is nevertheless 
essentially clinical and well adapted to the practical requirements of the 
physician in general practice. The convenience of size, however, is not an 
unmitigated advantage; the style is almost telegraphic which makes rather 
tiresome reading, while the sections on treatment are in many places so 
condensed that they seem unsatisfactory as a source of reliable therapeutic 
advice. In general, the explanations of circulatory and cardiac disorders 
are those currently held in this country, although recent teaching has 
tended to disparage the use of some of the drugs which are mentioned, par- 
ticularly the proprietary extracts of digitalis. The book undoubtedly 
deserves recommendation to practitioners and students whose limited time 
precludes reference to more detailed literature. 

L. L. 


Pathology. (Vol. XIX of Clio Medica Series.) By E. B. Kru.ubhaar, 
M.D., Professor of Pathology, University of Pennsylvania School of 
Medicine. Pp. 206; 18 illustrations. New York; Paul B. Iioeber, Inc., 
1937. Price, $2.00. 

To survey so great a subject through all the ages in so brief a book as this 
must be very difficult, but the author has succeeded admirably. The slow 
progress through the centuries is halted, sometimes for long periods, by the 
positive statements of some influential figure whose certainty has blocked 
advance. Such was the dogmatism of Galen, which recalls the words of 
Goethe— “one is sure only when one knows very little about a subject.” 
Great names stand out, sometimes of those who have made real, enduring 
contributions, such as Morgagni, Hunter, Cohnheim and Pasteur, some- 
times of those whose engaging personalities have brought them fame and 
followers. 

But since Pathology necessarily depends upon the advance of knowledge 
in all such fundamental subjects, a physics, chemistry and biology and more 
nearly upon anatomy and physiology, its progress must await theirs. 
Pathological anatomy remains necessary as the end result, but to appre- 
ciate its nature we must learn the course of events that led to its divergence 
irom normal anatomy, and then reflect upon the disturbances that it has 
caused in the even trend of life. And hence it is, that while in earlier times 
interest was concentrated upon these distorted organs which were lightly 
referred to disproportions of the four humors or to dyscrasias, perhaps from 
the pneuma every effort is now directed toward the discovery of the cause. 
More might have been said of the stirring advances of recent years, almost 
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always based on the etiology of disease, although the recognition of the 
numerous mechanisms for reaction, varying in character and intensity 
according to the nature of the injurious agent, and the relatively uniform 
mechanism of repair, has rounded out the picture. 

The chronological tabulation of noteworthy contributions is of great 
interest, and with its aid the gradual progress may be surveyed. With this 
some reference to the great works on the history of medicine, such as those 
of Haeser, Neuburger and Pagel, etc., might have been given. But from 
none of these colossal volumes can one draw, as in this little book, so clear 
a picture of the long trail which has led us at least to the realization of an 
equally long road to go in the future. W. M. 


Dh. Bodo Otto and the Medical Background of the American Revolution. 

By James E. Gibson. Pp. 345; illustrated. Springfield, 111.: Charles C 

Thomas, 1937. Price, $4.00. 

In 1755, Bodo Otto, then 44 years of age and a physician of repute in 
Germany, emigrated to America with his family. He practised medicine 
in and about Philadelphia until the outbreak of the Revolution when he 
became a military surgeon in the American Army. He served with distinc- 
tion throughout the war and on its close resumed his practice in Philadel- 
phia and Baltimore. He died in Reading in 1787. The heroic service which 
he rendered to his fosterland has scarcely received the recognition which it 
so well deserved. 

The biography of Doctor Otto is the theme around which the author’s 
narrative is expanded to include a brief but picturesque history of Hanover, 
pre- and post-revolutionary medicine in America, and the story of the medi- 
cal department of the Continental Army with all its incredible difficulties, 
its bitter intrigues and its hard-won accomplishments. The reader appre- 
ciates, as perhaps never before, how large a part the ravages of epidemic 
diseases have played in the success and failure of the military campaigns 
of the past. In the light of contemporary discussion of the morality of 
spreading disease as a weapon of modern warfare, it is interesting to note 
that the British were accused of sending persons infected with smallpox 
into the American camp around Boston in an effort to spread infection 
among the troops. 

This book represents an enormous amount of research into the documen- 
tary records of the period which are liberally quoted throughout. Such 
quotations greatly enhance its value from the academic aspect, at the same 
time removing it from the category of comparable works which are primarily 
designed to be easily read. L. L. 

The Cost of Adequate Medical Care. By Samuel Bradbury, M.D. 

Pp. 86; 13 tables. Chicago: The University of Chicago Press, 1937. 

Price, $1.00, 

The extensive studies conducted by the Committee on the Costs of 
Medical Care were concerned largely with an analysis of the expenditures 
for medical care in this country, with the hope of finding ways and means 
by which these expenditures could be reduced and better distributed. The 
ultimate objective of these important studies was to see what could be done 
to make adequate medical care available to the entire population. Calcula- 
tions were made which indicated that “the cost of complete Medical Care” 
should be $36.00 a year per person. 

Bradbury has restudied this question, and has used the study of Lee and 
Jones on The Fundamentals of Good Aledical Care as the basis for his 
study, as giving the best estimate of the amount of medical care needed 
by the people of this country. He has translated the amount of adequate 
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medical service as estimated by Lee and Jones into its cost, by applying 
the schedule of minimum fees for medical service of the Chicago Medical 

The^ question of costs is ably analyzed from various aspects and much 
clear light is thrown on the annual expense of maintaining an adequate 
health service in this country. He comes to the conclusion that, in order 
to carry out a service which is thought by representative members of the . 
medical profession to meet actually the medical needs of this country, an 
annual expenditure of $9,500,000 is required, instead of the $3,700,000 now 
expended by the American people each year for this purpose. Instead ol 
$36.00 a year per person, which has been widely quoted as the sum needed 
to provide adequate medical service, actually $75.75 per person a year is 
required, for prevention, diagnosis and treatment of illness. 

It is necessary to examine carefully Bradbury’s calculations and formula- 
tions to understand this intricate problem to .which he has given careful 
attention, and anyone interested in the economic problems of medical 
service must give this little volume careful reading. It is fortunate that 
Bradbury's study has been made before too much has been planned or 
erected on the insecure foundation of the previous estimates, the omissions 
of which are pointed out. G. R. 


Physical Diagnosis. By Don C. Sutton, M.S., M.D., Associate Pro-. 

fessor of Medicine, Northwestern University School of Medicine, Chicago. 

Pp. 495; 298 text illustrations, and 8 colored plates. St. Louis: The 

C. Y. Mosby Company, 1937. Price, $5.00. 

“Another textbook of Physical Diagnosis,” this one is distinguished by 
an excellent historical introduction by Dr. Irving S. Cutter, a profusion of 
well selected illustrations, and an adequate text. 

In the opinion of the Reviewer, history taking cannot and should not be 
taught in the course in physical diagnosis as long as most medical schools 
teach this subject at the beginning of the second year. It is unreasonable 
to expect students to take anything like an adequate or even intelligent 
history when they have had absolutely no instruction in clinical subjects. 
The teaching of history taking should be part of the curriculum of the third 
year, marking as it does the student’s first contact with the problems of 
clinical medicine in the Out-Patient Departments or the Wards. 

It is noted with satisfaction that Dr. Sutton has successfully avoided 
the. usual temptation to include in a textbook of physical diagnosis an 
abridged and almost always a useless textbook of medicine. 

The ideal textbook of physical diagnosis will be written when the author 
confines himself strictly to the subject and when the physics of sound are 
adequately described and correlated with physical signs. “Norris and 
Landis” alone have achieved this in their physical diagnosis of the heart 
and lungs but they failed to realize that the human body is not bounded 
on the North by the pulmonary apices and on the South by the costal 
margins. g‘ ^ 


Alimentary Factor in Disease. By Max H. Kuczynski M D 
D Sc Pathologist to the Ministry of Public Health of Peru; Professor 
Phytopathology at the University of San Marcos, Lima, Peru, etc. 

; “Studies on Nutrition.” The Hague • 

G. Naeff, 1937. Price, 3 Guilders. b 

In 12 chapters the author presents his belief that alterations in nutrition 
are responsible for the manifestations of yellow fever, poliomyelitis; diph- 
theria, trypanosomiasis, baldness, gastric ulcer and appendicitis; that 
amyloid disease may be produced or relieved at will by alterations in the 
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diet and that most cellular functions “have their origin in variations of 
cellular nutrition.” Unfortunately the specific alterations in nutrition 
which the author has in mind are rarely -stated. Vitamin B, deficiency, 
however, is one that the author considers at some length, his contention 
being that, because the manifestations of this deficiency frequently resemble 
those of yellow fever, poliomyelitis and the other conditions mentioned 
above, these diseases must be due primarily to such deficiency. The author 
has apparently long been an, observer in many fields and has exerted enthu- 
siastic curiosity in searching for explanations of his observations. His 
conclusions, however, are reached through deduction rather than demon- 
stration and therefore are not impressive; yet his monograph may be of 
value in stimulating careful investigation of the relationships which he 
suggests. Frequent typographical errors and lack of organization in presen- 
tation of the material make reading difficult. K. E. 


Obstetric and Gynecologic Nursing. By Frederick H. Falls, M.S., 
M.D.j F.A.C.S., Professor of Obstetrics and Gynecology, University of 
Illinois College of Medicine; Attending Gynecologist of the Illinois 
Research and Educational and Cook County Hospitals, etc., and J'ane 
R. McLaughlin, B.A., R.N., Supervisor of the Department of Obstetrics 
and Gynecology, Research and Educational Hospitals, and Instructor in 
Department of Obstetrics, University of Illinois College of Medicine, 
etc. Pp. 492; 83 illustrations by Charlotte S. Holt. St. Louis: The 
C. V. Mosby Company, 1937. Price, $3.00, 

The field of obstetrics and gynecology is difficult to cover in a limited 
space. For students this book necessarily leaves considerable material to 
be clarified during class instruction. 

Routine abdominal palpation and resuscitation of the newborn are evi- 
dently regarded as procedures better taught by demonstration than by 
text book description. I believe some space could advantageously have 
been devoted to a discussion of present trends in obstetric analgesia. 

The chapter on home delivery gives excellent directions for preparation 
and care during delivery. I especially enjoyed the illustrations. The well 
drawn sketches present important details more clearly than the usual 
photograph. W. E. 


Gastroscopy. The Endoscopic Study of Gastric Pathology. By Dr. 
Rudolf Schindler, Associate Clinical Professor of Medicine, University 
of Chicago; Attending Gastroscopist, Michael Reese Hospital; Consulting 
Gastroscopist, Cook County Hospital, Chicago. With a Preface by 
Dr. Walter Lincoln Palmer, Associate Professor of Medicine, Uni- 
versity of Chicago. Pp. 343; 89 text figures and 96 color reproductions 
of gastroscopic observations, with legends. Chicago: The University 
of Chicago Press, 1937. Price, $7.50. 

As the first textbook in English on modern gastroscopy and as the product 
of one of the originators of the flexible gastroscope, who had previously 
had on the European continent an extensive experience with other types 
of gastroscopic apparatus, this work must be regarded as constituting for 
the English speaking profession a standard reference work. It is simply 
and clearly written, and includes not only what appears to be a fair state- 
ment of the history of the development of clinical gastroscopy and a detailed 
description of the technique for the use of the flexible instrument but also 
a consideration, from the endoscopist’s viewpoint, of all the important 
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diseases of the stomach. Although further experience by the author and 
other aastroscopists will undoubtedly lead to many alterations of opinion 
as to the significance of certain observations and perhaps to a more restricted 
list of indications for the use of the gastroscope than Schindler in his enthu- 
siasm now advocates, no one can question that he has developed and made 
available to others a method of investigation for gastric disease that rivals 
and at the same time supplements the Roentgen ray. The book should 
be read by every internist and general surgeon and it will be found indis- 
pensable to all those doing endoscopy of the stomach. 1 • M. 


Diseases of the Nervous System in Infancy, Childhood and Adoles- 
cence. By Frank R. Ford, 3VI.D., Associate Professor of Neurology, 
The Johns Hopkins University. Pp. 953, 107 illustrations, 14 charts and 
14 tables. Springfield, 111. : Charles C Thomas, 1937. Price, $8. 50. 
Realizing that neurological study of early life has not had sufficient 
consideration, the writer draws from his own large experience and in addi- 
tion, assembles and analyzes a vast amount of relevant material. The usual 
anatomical classification is replaced by one primarily etiological. Appended 
to each chapter is a carefully selected bibliography with preference given 
to those references in English, and it is here, almost exclusively, that con- 
troversial subjects appear. The contents is discussed in thirteen chapters: 
Examination. Clinical Aspects of Anatomy and Physiology ._ Prenatal Dis- 
eases. Heredofamilial and Degenerative Diseases. Infections and Para- 
sitic Invasions. Toxic and Metabolic Disorders. Vascular Lesions and 
Circulatory Disorders. Neoplasms. Injury by Physical Agents. Epilep- 
sies and Paroxysmal Disorders. Diseases of the Autonomic System. Dis- 
eases of the Muscles. Syndromes and Symptom Groups. Most space is 
allotted to Infections and Parasitic Invasions, with the classification primar- 
ily upon etiology and secondarily upon pathological anatomy. Only those 
disorders are included in' which it is thought the etiological agent has 
invaded the nervous system. Epidemic encephalitis is considered as Type 
A and Type B, both believed due to a filterable virus; the latter, as reported 
in the Japanese epidemic and that of St. Louis, 1933, clinically, appears to 
differ from the former. Considered in conjunction with these, is the Aus- 
tralian X disease, with symptoms more closely allied with Type B. How- 
ever, all may be variants of the same disease. The chapter on Neoplasms 
and Related Conditions, is replete with case histories— thirty-one in fact. 
Sixty-five per cent of brain tumors, showing symptoms before* fifteen years, 
are cerebellar in origin. During adult life, the percentage of cerebellar 
tumors falls, while the number of cerebral growths slowly increases. 
Seventy-five per cent of ail intracranial tumors of childhood are gliomas; 
of those remaining, 13% are hypophyseal duct cysts; 5% tuberculomas; 
4% pinealomas; most of those remaining are papillomas of the choroidal 
plexus, hemangioblastomas, meningiomas and metastatic growths. Con- 
siderable space is given to poisoning by lead, arsenic, bismuth and thallium, 
and rabies occupies more than four pages; but some of the functional dis- 
orders, notably hysteria— even seen in the fifth year— receive no definite 
consideration. Disorders of Behavior are given a heading, though discussed 
but little there or elsewhere. Much of the last chapter is but a repetition. 
However, these for the most part are minor matters. For the first time in 
English this excellent volume brings together the nervous disorders of in- 
fancy, childhood and adolescence, and it doubtless will become the popular 
book tor diseases of these periods. jvf v 
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NEW BOOKS. 

General Hygiene and Preventive Medicine. A Text-book for College Stu- 
dents, Medical Students, Nurses, Public Health Workers and Social 
Workers. By John Weinzirl, M.S., Ph.D., Dr.P.H., late Professor 
of Bacteriology and Director of the Alice McDermott Foundation of 
the University of Washington; Technical Adviser on Public Health to 
the Washington State Planning Council, etc. Edited by Adolph Wein- 
zirl, B.S., M.D., C.P.H., Health Officer, Portland, Ore.; Clinical Pro- 
fessor of Public Health, University of Oregon Medical School, etc. 
Pp. 424. Philadelphia: Lea & Febiger, 1937. Price, S4.00. 

The Therapeutic Problem in Bowel Obstructions. A Physiological and Clini- 
cal Consideration. By Owen H. Wangensteen, B.A., M.D., Ph.D., 
Professor of Surgery of the University of Minnesota and Surgeon-in- 
Chief of the University of Minnesota Hospital. Pp. 360; 90 illustra- 
tions. Springfield, 111.: Charles C Thomas, 1937. Price, S6.00. 

Neuere Ergebnisse auf dem Gebiete der Krebskrankheiten. (Fortbildungskurs 
der Berliner Akademie fur arztliche Fortbildung [vom. 19 bis 26. Oktober. 
1936].) Herausgegeben von Prof. Dr. C. Adam und Prof. Dr. Auler. 
Forty-four contributors. Mit einem Yorwort von Geheimrat Prof. Dr. 
Borst, Miinchen. Pp. 366; illustrated. Leipzig: S. Hirzel, 1937, 
Price, Paper, Bm. 12; Bound, Rm. 13.50. 

Curieterapia in Dermatologia. By Prof. Vincenzo Palumbo, Direttore 
Istituto Radioterapico Italiano. Pp. 87; 76 illustrations. Belluno: A. 
Salvador, 1937. Price, Paper, L. 30; Bound, L. 36. 

Acta Neerlandica Morphologies. Normalis et Pathologic®, Vol. 1, No. 1 
(1937). Edita A H. T. Deelman, Prof. Anat. Pathol. Amsterdam; 
J. De Haw, Prof. Histol. Groningen; G. Krediet, Prof. Anat. et Histol. 
veter. Utrecht, et M. W. Woerdeman, Prof. Anat. et Embryol. Amster- 
dam. Pp. 96; illustrated. Utrecht: N. V. A. Oosthoek’s Uitgebers- 
maalschappij, 1937. Price: Netherl. guilders 20. per volume. 

The One Hundredth Anniversary of the Army Medical Library, Washington, 
D. C., 1936. Pp. 130; illustrated. 

A pleasant souvenir of an important occasion. 

The Postmortem Examination. By Sidney Farber, M.D., Associate in 
Pathology, Harvard Medical School; Pathologist to The Infant’s Hospi- 
tal and The Children’s Hospital, Boston. Pp. 201; 32 illustrations. 
Springfield, 111.: Charles C Thomas, 1937. Price, S3. 50. 

Biological and Clinical Chemistry. By Matthew Steel, Ph.D., Professor 
of Biochemistry in the Long Island College of Medicine, Brooklyn, N. Y. 
Pp. 770; 21 illustrations and 5S tables. Price, S8.00. 

The Medical Clinics of North America, Vol. 21, No. 5 ( Baltimore Number, 
September, 1937). Pp. 318; 40 illustrations. Philadelphia, W. B. 
Saunders Company, 1937. 

Prominent in this Baltimore number is a symposium of 10 articles on diseases 
of children. Hugh Young’s article on the Prostate, Tillett’s on the Scrum Treat- 
ment of Pneumonia, Sprunt’s on the Diagnosis of Liver Disease, Andrus' on 
Hypotension, and Wintrobe’s on the Sedimentation Test will doubtless evoke 
especial interest. 

The Roentgenologist in Court. By Samuel Wright Donaldson, A.B., 
M.D., F.A.C.R., St. Joseph’s Mercy Hospital, Ann Arbor. Pp. 230. 
Springfield, 111.: Charles C Thomas, 1937. Price, 84.00. 

Biological Time. By P. Lecomte DuNouy, Chief of the Division of 
Molecular Biophysics, Pasteur Institute, Paris; formerly Associate 
Member of the Rockefeller Institute. With a Foreword by Alexis 
Carrel, M.D., Rockefeller Institute for Medical Research. Pp. ISO; 
31 illustrations. New York: The Macmillan Company, 1937. Price, 
82.00. 
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The Olfactory Mucosa as the Arena of Combat Against Poliomyelitis. By 
S. Peskind, B.S., M.D., Cleveland, Ohio. Pp. 14. Cleveland: b. P. 
Mount Printing Company, 1937. (Price not given.) 

An Outline of General Physiology. By L. V. Heilerunn, Associate Pro- 
fessor of Zoology in the University of Pennsylvania. Pp. 603;. 122 illus- 
trations. Philadelphia: W. B. Saunders Company, 1937. Price, $5.00. 
The Machinery of the Body. By Anton J. Carlson and Victor, Johnson, 
The University of Chicago. Pp. 580 ; 187 illustrations. Chicago : - The 
University of Chicago Press, 1937. Price, §4.00. 

Journal of Technical Methods and Bulletin of the International Association of 
Medical Museums, No. XVII. Editor: Maude E. Abbott, McGill 
University, Montreal; Associate Editor, Robert A. Moore, Cornell 
University, New York. Pp. 208; illustrated. Toronto: International 
Association of Medical Museums, 1937. (No price given.) 

This useful journal continues in this 1937 number its contributions to medical 
, teaching, museum, photographic and histologic technique, and to pathology in 
general and cardiac anomalies in particular. 


NEW EDITIONS. 


Recent Advances in the Study of Rheumatism. By Frederic John Poynton, 
M.D., F.R.C.P. (Lond.), Consulting Physician, University College 
Hospital and the Hospital for Sick Children, Great Ormond Street, 
and Bernard Schlesinger, M.A., M.D. (Camb.), F.R.C.P. (Lond.), 
Physician to the Children’s Department, Royal Northern Hospital; 
Physician to Outpatients, Hospital for Sick Children, Great Ormond 
Street. Pp. 380; 51 illustrations. Second edition. Philadelphia: P. 
Blakiston’s Son & Co., Ltd., 1937. Price, $5.00. 

Neurology. A Most Comprehensive and Unified View of Modern Clinical 
Neurology. By Roy R. Grinker, M.D., Chairman, the Department of 
Neuropsychiatry of the Michael Reese Hospital, Chicago; formerly 
Associate Professor of Neurology and Psychiatry, The University of 
Chicago. Pp. 999; 406 illustrations. Second edition. Springfield, 111.: 
Charles C Thomas, 1937. Price, $8.50. 

External Diseases of the Eye. By Donald T. Atkinson, M.D., F.A.C.S., 
Consulting Ophthalmologist of the Santa Rosa Infirmary and the Nix 
Hospital, San Antonio, Texas; Fellow qf the American Academy of 
Ophthalmology and Oto-Laryngology. Pp. 718; 494 illustrations. Second 
edition, thoroughly revised. Philadelphia: Lea & Febiger, 1937. Price, 


The Human Mind. By Karl A. Menninger. Pp. 517; illustrated 
Second edition, corrected, enlarged and rewritten. New York: Alfred 
A. Knopf, 1937. Price, $5.00. 


Vitamins m Theory and Practice. By Leslie J. Harris, Sc.D., D.Sc , 
Nutrition Laboratory University of Cambridge, and Medical Research 
Council Pp. 242 ; 66 illustrations and 44 tables. Second edition. 
Cambridge: The University Press, 1937. Price, $3 00 ' 
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INSULIN SHOCK THERAPY. IN SCHIZOPHRENIA. 

Schizophrenia, one of the most serious problems of mental illness 
confronting medicine, affects between 30,000 to 40,000 individuals 
annually 29 and, by virtue of its bnpairinent of normal adaptability to 
ordinary everyday environments, accounts for occupancy of about 
one-fifth of all hospital beds in the United States. 16 Since most of these 
patients are supported by the State, any treatment which can increase 
the incidence of remissions in an ordinarily progressive habit deteriora- 
tion is worthy of strongest consideration from the economic standpoint 
alone. From the standpoint of rendering a socially inadequate indi- 
vidual adequate, such a treatment should be conscientiously and 
critically undertaken. 

Success of any therapy in schizophrenia is so often a measure of how 
early it is employed that early recognition of the condition is necessary. 
Essentially, 29 the schizophrenic reaction occurs in individuals who 
phylogenetically or ontogenetically are predisposed to meet poorly the 
various exigencies of life. Theirs is not a matter of fact acceptance or 
rejection of various life situations with increasing maturity and integra- 
tion from successive encounters; but rather a tendency towards regres- 
siveness and withdrawal from important concrete situations and diffi- 
culties. This is often manifest in individuals by increasing seclusiveness, 
excessive day dreaming and phantasy formation, abnormal interests 
in religion and metaphysical subjects, grimacing or silliness with odd 
mannerisms and incongruities of behavior. There will often be peculiar 
attitudes toward self and body along with various unsupported hypo- 
chondriacal complaints and delusions and hallucinations. These 
individuals are often overly conscientious, idealistic, with a high sense 
of esthetic values, rendering the every day situations of family relation- 
ships, adolescence, school, marriage, and so on, too difficult to cope with. 
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The result is a progressive withdrawal from these realities into an unreal 
world of preoccupation, projection and phantasy. * 

Treatment has attempted to establish rapport 8 and, through a process 
of reeducation and reorientation, to modify the individuals various 
attitudes that have been incompatible with adjustment. Assets are 
utilized and liabilities rationalized and the development of new and 
healthier habit patterns of reaction is one oi the main goals. In many 
cases, however, loss of contact with reality is so great as to negate 
many of the directional efforts of psychiatrists and the establishment 
of any rapprochment is difficult. Various agents have been tried 
to produce an increasing contact and a lessened confusion and distor- 
tion of thought content. Nearly all of the employed agents have en- 
joyed a- certain vogue and with varying success in the hands of different- 
workers. Among these are such methods as the use of sodium amytal 3 
intravenously with production of “normal lucid intervals’ in catatonia 
varying from 4 to 14 hours, various forms of prolonged narcosis, 7 CO 2 
and 0 2 administration, 20 ' 21 fever therapy with sulphur in oil 27 and con- 
vulsive therapy with metrazol. 22 All of these treatments are associated 
with some sort of “shock” or threat to the individual. 

Among the latest and most widely publicized forms of therapy is 
that introduced by Sakel 250 of Vienna. Following his successful use 
of insulin in combating withdrawal symptoms of morphinism 256 and 
the observation that there were some beneficial personality alterations 
following unavoidable hypoglycemic states, intentional hypoglycemic 
reactions were tried in schizophrenics. 

The method outlined by Glueck 11 in this country is the one generally 
employed and no essential modifications have been made other than 
those arising out of adapting the treatment to meet unpredicted pecu- 
liarities in certain individuals. Arbitrarily, four phases are delineated 
but essentially the treatment consists of a progressive insulinization 
of the patient until coma is reached, then a series of coma-producing 
doses of insulin are given until the patient is seen to be benefited or 
not improved after a reasonable length of time. This is followed by 
small doses of insulin in recovered or improved cases until discharged. 

Normally insulin is administered at 7.00 to 7.30 A.M., the patient 
being under basal conditions. The initial dose is 15 to 20 units intra- 
muscularly or subcutaneously 4 , increasing 5 to 10 units daily, 6 days a 
week until a coma producing dose is reached which varies from 30 to 
450 units. Me This is maintained for a general average of 30 but at 
times^as high as 65 4 shocks. The hypoglycemic state is interrupted 
4 to 5 hours after the initial injection, sufficient insulin having been 
given to allow for 1 to hours of coma. With remission or improve- 
ment of the psychosis, the large doses of insulin are supplanted by small 
(20 to 40 units) daily doses with interruption in 2 hours. This continues 
tor about 8 days. Termination is effected by giving 150 to 200 gm. of 
sugar in tea, water, or milk, the patient drinking the solution in the 
early stages but in the coma state the solution is administered by nasal 
tube Hunt and Feldman 17 find that the solution is more rapidlv 
absorbed it well diluted and warmed. Facilities must be available for 
immediate treatment in cases of emergency, 4 ' 13 and such stimulants as 
catteme, coramme, adrenalin, and carbogen may be necessary, as well 
as solutions of glucose for intravenous use with proper apparatus for 
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administration. All observers stress the need of attendants who are 
familiar with the procedure and physicians who understand fully the 
principles of insulin hypoglycemia. 

The symptoms of hypoglycemia in the schizophrenic are essentially 
similar to normal patients 19 and the descriptions of all observers corre- 
spond closely. An accurate and detailed study is that of von Angyal. 1 
The usual symptoms become manifest in about one-half hour after injec- 
tion by a. slight drowsiness, sweating which may later become profuse, 
increased salivation, and acceleration of pulse rate with a rise in systolic 
blood pressure up to 60 mm. and a slight fall in diastolic. The ordinary 
shock is “wet" in type. Dry shocks in which there is no increased 
perspiration are regarded as ominous. As the hypoglycemia progresses, 
various manifestations of disturbances of the nervous system are seen. 
Muscular twitchings, clonic in nature appear about the face and’ neck, 
usually just before passing into coma. At times, athetoid movements 
and attitudes of decerebrate rigidity appear. In the coma stage normal 
reflexes are diminished or abolished with pathologic reflexes present 
such as the Babinski, Oppenheim, Rossalimo, Gordon, and others. 
At times, transient hemiplegias or monoplegias are seen. In deepest 
coma all reflex activity is abolished. 

More marked and serious manifestations demanding intervention 
are pulse rates above 150 or below 40, vasomotor collapse, epileptiform 
convulsions, extreme excitement, at times accompanied by terrific 
hunger, severe spasm of the larynx, Cheyne-Stokes respiration and 
abnormally low temperatures. These latter severe manifestations are 
not common. 

Various interesting physiologic and biochemical observations have 
been made. Usually the temperature drops during the shock period. 
Bychowski, et al . 4 report one of 3 2.2° C. In the afternoon there is at 
times a slight elevation. All observers note no relationship between 
blood sugar level and onset of coma. Kepler and Moersch 19 state that 
the symptoms of hypoglycemia are dependent more on the rapidity of 
change in the concentration of the blood sugar than on the actual 
amount of sugar in the blood. The blood sugar at times drops to levels 
below the point of accurate estimation. Electrocardiograms show slight 
and apparently reversible alterations, chiefly depressions of the T 
waves. 6 Hadorn" studied electrocardiograms on 100 patients and found 
changes in two-thirds similar to those found in myocardial infarction 
and coronary sclerosis; lowering of the S-T interval and lowering and 
negative values of the T wave. The changes are usually reversible 
and he feels they are due to an altered biochemical state, from hypo- 
glycemia and hyperadrenalism, rather than to actual lesions. He states 
that the question of late effects is yet to be answered. Significant 
electroencephalographic changes have been noted by Hoagland, Cam- 
eron, and Rubin. 15 The pathologic picture is not clear as yet. Schmid 20 
produced repeated hypoglycemic shocks in rabbits, attempting to simu- 
late Sakel’s treatment of humans. He found only minimal changes and 
thought these due to excess adrenalin which is increased in the blood 
by insulin injection. He states that he could not confirm the results 
of Stief and Tokay-’ 3 who found definite cellular lesions in the brain 
following severe hypoglycemic shock. Grayzell 12 also produced hypo- 
glycemic shocks in rabbits and concluded that convulsions were neces- 
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sary to produce cerebral lesions and the greater the number and seventy 
the more marked the changes, consisting of shrunken cells, hyperchrom- 
asia, and corkscrewing of processes and zones of necrobiosis. Baker 
and Lufkin 2 in 3 patients who died of hypoglycemia found new and old 
hemorrhages in the brain. On 6 rabbits subjected to repeated convul- 
sions no significant alterations were found. . More work is needed. 
Forstmeyer 10 found no significant alterations in the hematoencephalic 
barrier to bromide. There is a large amount of additional work being 
undertaken at present which may throw light on the problem of hypo- 
glycemia. All investigators have noticed individual differences in 
susceptibility to insulin and some individuals are extremely resistant 
to usual coma producing doses. In others, there may be a hypoglycemic 
reaction as long as 7 hours after termination, 5 particularly if some of the 
administered sugar is lost through vomiting. 

Psychiatrically, the patient may manifest a variety of behavior 
from a drowsiness that gradually merges into coma to periods of acute 
and violent excitement. Often during shock there is an exaggeration 
of the psychosis with an increased manifestation and intensity of con- 
tent. Delusions or hallucinations may become more manifest or the 
patient may whistle, sing, yell, moan and grimace, often making sucking . 
movements of the lips. There is an amnesia for most of the events of 
the morning. At times, there may be short periods of comparative 
lucidity before the patient becomes comatose. Most observers in 
addition have noted that following termination of the shock, the patient 
is often in a peculiar state of suggestibility and communicability. 
However, attempts at any searching psychotherapy are discouraged, 
and, in general, the environment is made as neutral and tranquil as 
possible. Behavior following termination of treatment tends to corre- 
spond to that manifested at the time of interruption and this is utilized 
therapeutically. Cameron and Hoskins 5 have found that in paranoid 
patients best results are obtained when deep coma has been allowed 
to develop. In excited cases, termination after a few minutes of light 
coma, and in stuporous cases, termination during the precoma stage, 
so as to effect an activation of the individual. This view is in general 
accord with others. 

Favorable, cases gradually improve, their behavior becoming less 
bizarre, their preoccupation less and interest more. Delusions and 
hallucinations lose their intensity and finally disappear and insight 
may develop. Sakel 25d states “the hypoglycemic state weakens, in- 
hibits and finally represses that portion of the mind which happens to 
be most active at the time, so that the hitherto latent subdued and 
repressed elements are again brought to the surface so that they can 
again prevail over those which are repressed. ... In cases which run 
a favorable course, the repeated hypoglycemic states finally eliminate 
the psychosis so that the normal personality can again achieve complete 
dominance.” 

Various theoretical formulations have been advanced, all tentatively. 
oakel e feels that the effectiveness of the hypoglycemic insulin treat- 
ment is due to the action of the insulin directly on the nerve itself. 
He feels that in schizophrenia products of the adrenal system excessively 
sensitize the cells of the nervous system so that normal adequate stimuli 
produce pathologic effects. In addition, phylogenetically ancient and 
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infantile nerve pathway patterns are revived, interfering with each 
other and producing an “intrapsychic ataxia.” Insulin opposes the 
action of the “circulating hormone” so that excessive stimuli are muf- 
fled and the cells kept quiescent to the benefit of the individual, while 
the shock shatters the abnormal nerve pathways and allows the normal 
to again take precedence. 

Glueck 11 feels that while the approach is biochemical, it is in no sense 
a strictly causal therapy. He is impressed with the radical generalized 
disturbance of vegetative, neurologic and psychic integration and a 
certain orderliness of manifestations in emergence from the hypogly- 
cemic state that is meaningful and from the psychic standpoint suggest 
an increasing settlement of organismal and personality problems with 
a more specific reorientation to reality. Jelliffe 18 offers an interesting 
psychoanalytic interpretation. Guirard and Nodet, 13 after mentioning 
other shock therapies,' feel that the insulin method is essentially one 
of shock calling forth a vital defense of the organism which effects 
improvement. Many observers feel that the insulin therapy of the 
psychoses is simply another form of shock therapy per se but one par 
excellence. 

The results of treatment are very interesting. Most of the larger 
series are from the European investigators who report full remission 
rates up to 70.7 % in early cases and up to S 8% when the percentages 
of good remissions are added. 9 ' 23 ' 2511 In older cases the percentage of 
remission or improvement is lower but considerably above the expected 
remission rate of 20 to 30 % in all cases, up to 50 % in acute cases and 
10% in old. 31 In the United States the percentages are lower but no 
large series of cases have been reported and it is too early to draw con- 
clusions from comparative statistics. 

The evaluation of results presents a problem. Rymer, Benjamin 
and Ebaugh 24 emphasize the need for a satisfactory method of qualita- 
tively estimating results, feeling that more precise methods are needed. 
Thomas 30 asks for a settlement of the preliminary question of what one 
includes under the diagnosis of schizophrenia before attempting to 
evaluate results. Sakel 25 ' 1 defines a full remission as present when “the 
patient is not only symptom free . . . but has full insight into his illness 
. . . normal emotional reactions and that he can return to his former 
work.” “Good” remissions represent a condition in which the patient 
is free of schizophrenic symptoms, but has a slight degree of defect. 
And finally, he speaks of social remissions in which there is improvement 
but symptoms persist in part. In general, these are the criteria which 
have been used. As any change of behavior in patients will be inter- 
preted in the light of the observer’s concepts of the disease, and as there 
are admitted differences in various schools of psychiatry, this aspect 
of the problem needs further elucidation. 

George S. Johnson, M.D 

John E. Card, M.D. 
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RECENT ADVANCES IN PARANASAL SINUS DISEASE. 

There is a continuously increasing interest in paranasal sinus disease 
u one is to_ judge by the large number of contributions that persist in 
appearing in the literature. The general tone indicates that the pen- 
dulum is swinging away from the pessimistic point of view and that a 
better appreciation of the functional activity of the ciliary mechanism 
or the mucous membranes offers a more hopeful outlook in its response 
to therapy. Ihe skepticism on the part of the profession in regard to 
the curability is also shared by the laity and as both Black 8 and Zwer- 
“ 1S , . a , e> . * he Patient as a rule is convinced that sinus conditions 
a e attended by prolonged treatment, repeated operations with tedious 

n b ie Wn nd , ? Ut httIe h0p - e . f0r CUre - This attitude on the part of the 
public has not been an unmitigated evil, for it has had its role in guiding 

Sve p!ths PtS at theKipy ’ b ° th raedlcaI and surgical, in more conserva- 
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Etiology. There is an increasing appreciation of the basic role 
played by allergy in the production and maintenance of chronic sinus 
disease. This has been covered in detail by us in a recent review. In 
a review of 13 cases of asthma in which the maxillary sinuses were 
operated upon, De Stio 24 came to the conclusion that the poor results 
encountered were due to the fact that the asthma and the sinus condi- 
tion were both the results of the allergic state of the patient and that 
the surgery would have but little influence upon the underlying allergic 
factor. Kelley 51 found Roentgen ray evidence of sinus disease in 89 of 
100 cases of asthma that he studied. Irrigations of the sinuses rarely 
revealed true pus but most frequently globular masses of mucoid mate- 
rial. Puff 81 describes the presence of eosinophils in the nasal secretions 
as an indication of an allergic status. McCready 67 could also demon- 
strate sinus disease in S5% of several hundred asthmatic patients. 
Podesta, 78 in a review of the subject, also stresses the allergic nature 
of many cases of sinusitis. The role of heredity in the incidence of 
sinus disease is stressed by Ridpath 86 who has found sinus disease in 
every member and in two generations of certain families. Wood 103 
feels that our method of blowing our noses might be responsible for 
most sinus infections. He states that tissue resistance in the nose proper 
is high and that in forcibly blowing our noses we tend to project the 
infectious secretions into the sinuses where the defensive mechanism 
is relatively low. He advises sniffing the secretions back into the throat 
along the same path the ciliary mechanism would sweep it physiologic- 
ally. That blowing the nose in acute rhinitic states has frequently 
resulted in the production of an acute otitis media by insufflation via the 
Eustachian tube into the middle ear is an accepted fact, so Wood’s 
assumption is not illogical. Dust-laden air as a factor in the production 
of sinus disease is described by Rhodes 53 who found an increased inci- 
dence in sinus disease resulting from severe dust storms in the dust bowl 
areas of several western states. In a review of 172 cases of antral dis- 
ease Jankowski 48 was able to attribute 69% to influenza and Iwata 46 
reported 2 cases of scarlet fever complicated by sinus disease. Cullom 19 
believes that sinuses infected in the course of a contagious disease retain 
a chronic and frequently latent infection. He observed sinusitis present 
in 91 % of cases of scarlet fever in which otitis media had developed. 
The sinus infection as a rule was on the same side as the involved ear. 
In a study of the bacteriologic findings in chronic maxillary sinusitis 
Enlows and Alexander 29 found the streptococcus pyogenes in 9 %. The 
staphylococcus, both hemolytic and non-hemolytic, was found in over 
70% of 64 cases by Woodward. 104 

Relation to Pulmonary Disease. The route of infection from the 
paranasal sinuses to the pulmonary tissues was studied by Larsell and 
Fenton 57 by injecting dyes into the mucosa of the frontal sinus and 
pharynx and following the path of the material into the lung. They 
found the dye to be carried into the sinus lymph spaces and lymphatics, 
the retropharyngeal and deep cervical lymph nodes, cervical lymphatics, 
subclavian vein, superior vena cava, the right side of the heart and the 
pulmonary capillaries. 

Bronchiectasis is well known to be associated with chronic sinus 
disease. Watkins 102 finds that it is quite the exception to find bronchiec- 
tasis without sinusitis and claims that early diagnosis and treatment of 
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the sinus condition in the* presence of a chronic cough will prevent its 
occurrence. He found the sinuses involved in 89 % of 56 cases of bron- 
chiectasis. In a series of 70 cases of bronchiectasis ICartagener and 
Ulrich 60 found sinus disease to be present in 56%.. Leon-Kindberg and 
Blinder 61 report an interesting case of tuberculosis that was activated 
by the development of a pulmonary abscess as a complication to an 
acute rhinitis and maxillary sinusitis. . , 

Arthritis. Littell 64 found a definite relationship between sinus infec- 
tion and arthritis in 20 cases that he observed. . He noted that the his- 
tory frequently revealed that the arthritis had its onset at the time of 
an acute upper respiratory infection. He was able to effect improvement 

in 18 of his-cases. _ , 

Bacteremia. In 90 cases of complications of acute sinus disease, 
such as meningitis, cavernous sinus thrombosis, brain abscess, and osteo- 
myelitis, Goldman 30 found 44% of cultures taken in 37 cases to show 
organisms. He advises routine blood cultures in acute sinus disease 
as an aid in prognosticating a complication. 

Diagnosis. The importance of local findings of bogginess of the nasal 
mucosa, and edema and swelling in and about the middle turbinate and 
meatus is stressed by Harper 40 in discussing hidden infections of the 
sinuses. He observes that not infrequently the Roentgen ray and trans- 
illumination of the sinuses may afford little, if any, evidence of sinus 
involvement. The value of roentgenograms in diagnosing frontal sinus 
disease is expressed by Lumsden, 65 although he admits that the degree 
of involvement cannot always be accurately determined. The accuracy 
of radiologic findings in antral disease was studied by Shannon 92 who 
compared the Roentgen ray findings with the condition noted at opera- 
tion in 296 patients. In 130 cases in which a thickened membrane was 
found at operation this fact was diagnosed in the pre-operative films. 
Polypi were diagnosed in 106 cases and were found at operation, and 
similar corroborative findings in 22 cases with a pre-operative diagnosis 
of frank pus. Such a high coefficient of accuracy undoubtedly led the 
author to state that iodized oils as a contrast media were but rarely 
necessary. Ribbing 84 also states that there need be no difficulty in 
determining differences in mucosal thickness and polypi in sinuses free 
from fluid and that contrast media are superfluous. Barmwater, 7 
however, is an ardent advocate in the use of contrast media and cites a 
number of illustrative cases. Mittermaier 71 also advocates the use of 
contrast media. . In a study of transillumination Richards 85 has devised 
a method in which the element of human fallibility in judging or inter- 
preting the degree of impairment of transillumination may be overcome 
by substituting a photoelectric cell for the human eye and taking direct 
leadings from a meter. Experimentally, it was found to be superior 
to the roentgenogram in differentiating between varying degrees of 
opacity in various mixtures of pus and serum. 

Effier- 7 has arrived at the conclusion that the gross appearance of the 
irrigated material from a sinus may give some information as to the 
in ective organism. . The appearance of solid mucoid clumps in other- 
wise clear solutions in acute cases presaged recovery. A cloudy yellow- 
is r discharge was found to indicate a Staphylococcus aureus infection, 
while a cloudy white discharge indicated a Staphylococcus albus infec- 
lon. A greenish tinge to the fluid was given by the presence of Bacillus 
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pyocyaneus, while the Bacillus proteus was associated with foul odor. 
Granular scanty blood tinges irrigates indicated streptococcic involve- 
ment. In chronic antral infections he found two typical irrigates; one 
in which slight shreds and flakes in an otherwise clear solution, indicating 
a mild lesion that tends to recover with conservative measures; the 
other, a milky, foul-odored irrigate, indicating mucosal degeneration 
and polypi, requiring surgical intervention for relief. 

In a study of the sedimentation rate in 30 patients with chronic sinus 
disease, Lintz 63 found but 2 in which the rate exceeded the normal and 
rightfully concluded that it was of no diagnostic or prognostic value. 

Treatment. An increasing appreciation of the functional activity 
of the ciliated epithelium has inspired an attitude of conservatism in 
surgical, as well as in non-surgical measures, employed in the treatment 
of sinus disease. Proetz S0 advises ephedrine in saline solution in acute 
nasal infections and isotonic solutions in sinus irrigation as having the 
least objectional effect upon the ciliated epithelium. He also discourages 
the use of oily solutions as he finds that they interfere with the normal 
action of the cilia and the mucous blanket. The use of mild shrinkage 
medicants in association with mild organic silver preparations continue 
to be advocated by Ashley 5 using a 0.25 % neo-synephrin and a 5 % neo- 
silvol solution. Crebbin 18 also recommended the use of neo-synephrin 
but advocated the use of a tampon of a 40% solution of neo-silvol. 
Black, 8 in addition to using tampons of 0.25 % neo-synephrin, uses neo- 
silvol in a concentration of but 10%, which is more common practice. 
Fitzhugh 31 found neo-synephrin in a concentration of 0.5 to 1 % to be 
more effective than ephedrine, and in addition it exhibited milder_con- 
stitutional effects. 

The use of bacterial antigens also have their advocates. In an experi- 
ence extending over a period of 3 years with the d’Herelle type of bac- 
teriophage, Ruskin 87 found it to be of value in decreasing the frequency 
of acute attacks. The bacteriophage was applied by tampons, nasal 
spray, and by instillation in the form of drops. Gundrum 37 was able 
to improve 32 of 36 patients with chronic sinusitis by the use of a bac- 
terial antigen in combination with a dilute solution of neo-synephrin. 
He begins with the application of a 10% concentration of the antigen 
and gradually increases it to 100%. In a series of 62 patients treated 
with Krueger’s bacterial antigen over a period of 3 years, Kracaw 55 
observed a cure or great improvement in 52 cases. The treatment must 
be carried out over a period of 4 or more months. Kelly 62 also reports 
good results in the use of the Krueger vaccine. Fox and Harned 33 
report on a novel extract of the nasal mucosa of hogs in the treatment 
of sinus infections. They believe that the extract gives some promise 
when used both orally and hypodermically. 

Physical methods in the treatment of sinus disease continue to receive 
attention. The efficacy of various means of applying heat to the sinuses 
w'ere studied by Andreen and Osborne 3 who introduced a thermocouple 
into the antrum and recorded the effects of the heat inducing modalities. 
The increase of the most efficient, showed but an unimpressive increase 
from an initial 9S.2 and 9S.5 to 99.1° F. In order of efficiency are 
electromagnetic field and diathermy, thermospectral lamp, Cutler 
water cooled lamp, compsolite, short wave diathermy and Elliott 
apparatus. Bryant 10 has found the Elliott apparatus of value in acute 
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cases but of little benefit in chronic cases. The method consists of the 
introduction, into the nose of closed rubber tubes connected with a 
heating apparatus that causes the hot water to circulate through the 
tubes. Treatment is started with the temperature of the water at 
120° F. and increased to 130° F. May 69 advises the use of the water 
cooled mercury lamp applied to the nose by a quartz nasal applicator, 
in association with infra-red therapy and short wave diathermy , in the 
treatment of antral infections, and Stein 06 also advocates the use ot 
infra-red rays, diathermy and short wave as conservative measures in 
the treatment of acute and chronic sinus infections. Haslinger 41 also 
recommends light therapy in association with sweat baths. The Roent- 
gen ray was successfully used in obtaining relief in 8 of 10 cases of acute 
frontal sinusitis by Lazarovits. 69 But one treatment was found neces- 
sary, applying a \ unit skin dose. ( , 

Proetz Displacement Therapy. The use of Proetz’s method of dis- 
placement therapy of the sphenoid and ethmoid sinuses continues to 
receive deserved attention. Laskiewicz 58 advises its routine use in the 
treatment of sinus disease in children and Parkinson 7 ^ also favors its 
employment. The Proetz treatment given at 4- and 5-day intervals 
was found to be especially effective by Arslanian and Valette, 4 particu- 
larly in children. They report 15 cases with good results in all. Sham- 
baugh 91 states that chronic ethmoiditis sometimes responds to repeated 
evacuation by displacement technique and Ridpath 86 found the method 
adequate in a case of frontal sinusitis. Shuster and Schuster 93 point 
out that displacement should only be used in receding stages of an acute 
infection. In a discussion of the value of the method Davis 22 finds that 


it must be used several times a week over a period of time to be effective. 
Nasal larvae have been evacuated from the sinuses by Proetz displace- 
ment. Caldas 13 reports 3 cases in which he uses iodoformed paraffin oil 
in a concentration of 5 % and Liggett 62 employed it in a similar manner 
for nasal larvae. Kracaw 55 has utilized the Krueger vaccine by this 
method with success. Laskiewicz 58 used the antivirus by this means in 
treating ethmoiditis and found the infection to clear in from 3 to 5 days. 
Gundrum and Seminov 38 describe the results in 150 cases with definite 
improvement in 52%. In 16 refactory cases some improvement was 
noted in 11 by the addition of a stock bacterial antigen filtrate. In an 
additional 135 cases treated with the stock antigen in addition to 
ephedrine from the very onset of the treatment, improvement was 
noted in 64%. 


Sinus Irrigation. Sinus irrigation or lavage is one of the simpler 
methods of treating suppuration in the antra, sphenoid or to a lesser 
extent the frontal sinuses. The sinuses mentioned may be entered 
through their natural ostia or, in the case of the antrum or sphenoid, 
may be perforated by a suitable trocar. In a study of the maxillary 
ostium m 163 adult skulls, Van Alyea 100 found that the natural orifice 
was easily cannulated in some 55 % so that antral puncture is only 
necessary in about one-half of all patients seen. Sinus irrigation was 

66 % of 17 § patients of antral disease treated 
} li ler. Moore'- also describes several cases relieved by irrigation 
In a review of 10 years’ experience at the University Clinic at Budapest, 
po yi reports that 65 % of 1413 cases of antrum disease was cured by 
irrigation alone. Muller dos Reis 74 once more calls attention to the 



870 


PROGRESS OF MEDICAL SCIENCE 


accidents that may attend an antral puncture. Complications such 
as paralysis, amaurosis, convulsions and syncope may follow air embol- 
ism caused by the pernicious practice of expelling the irrigating fluid 
from the antrum by a blast of air. It is far safer to permit the ciliary 
mechanism and, the absorptive powers of the mucosa to care for the 
remaining fluid than chance such a grave complication. 

Surgery. By far the largest number of contributions deal with the 
surgical treatment of sinusitis, and mainly in the technical aspects of 
most interest to the operating rhinologist. For that reason many 
papers dealing with technical aspects of surgery will receive little or 
no mention in this review. 

In a discussion of the indications for surgery of the antrum, Ipolyi 45 
•advised conservative irrigation for a period of some 6 weeks, unless 
the suppuration was secondary to dental sepsis, osteomyelitis of the 
maxilla, new growth or foreign body. By this means 65% of 1413 
cases observed over a period of 10 years could be cured. This agrees 
well with the common experience of most rhinologists who, as a rule, 
consider failure of irrigation to effect a cure over a period of time as a 
necessary preliminary before employing more radical surgery. If 
irrigation fails, then an intranasal antrostomy, or window placed in 
the inferior meatus for better ventilation and drainage must be con- 
sidered. Ipolyi found this to be necessary in 23 % of the cases which 
were cured. Miller 70 states that in chronic infections of the antrum, 
ventilation and drainage are impaired due to closure of the natural 
ostia. He feels that the drainage of the purulent sinus secretions by 
gravity through the dependently placed window and reestablishment 
of ventilation will permit most antral linings to recover unless grossly 
polypoid and diseased. Alteri 2 also feels that in many cases of chronic 
antrum infection the mucosa and ciliary function may return to normal 
if adequate drainage is provided by a large window placed in the inferior 
meatus. Hoover 43 advises an opening in the inferior meatus for better 
drainage and ventilation if the progress is unsatisfactory. He advises 
radical operation if the mucosa is polypoid or cystic. That the presence 
of marked polypoid, cystic and degenerated mucosa or that affected 
with other irreversible change in all probability would be but little 
influenced by an intranasal antrostomy, is born out by King 53 who 
checked the end results of 14 cases of antrum disease treated by that 
method. In the 5 cases in which no clinical improvement was noted 
postoperative examination with the Roentgen ray, utilizing contrast 
media, disclosed pathologic tissue. He concludes that the failure of the 
operation was due to the irreversible pathologic tissue. 

Sinus infections with tissue changes such as these require the removal 
of the pathologic tissue from within the sinus before a cure may be 
expected. This is accomplished by a sublabial antrum operation of the 
Caldwell-Luc type or some modification. After removal there is a 
complete regeneration of the mucosa. Brownell 9 reviewed the clinical 
and experimental work on the regeneration of the mucosa and concludes 
that a complete regeneration may be expected after a period of 3 to 5 
months has elapsed. The new mucosal lining is complete including 
ciliated epithelium. Good results may, therefore, be reasonably 
expected from the Caldwell-Luc procedure and Syme 97 accordingly 
reports that 65 of 77 patients who underwent this procedure reported 
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excellent results. Ipolyi 45 reports good results in all cases operated upon 
by the radical method. Sewall, 90 however, reports a number of recur- 
rences with the radical operation and finds the recurrence to be due to 
cyst formation, partial obliteration and walled off abscesses in the sinus. 
He advocates keeping the opening patent so that the cavity may be 
observed and cleansed until complete epithelialization has occurred. 

During the performance of the radical operation some of the nerves 
comprising the dental loops distributed to the teeth may be tiaumatized 
and there have been many reports of dental difficulty as a result of the 
operation. Schmidt, 89 however, in an examination of the teeth of 45 
patients who had undergone 03 operations, was unable to determine 
any increase in sensory disturbances or in the incidence of caries. In 
a total of 425 teeth examined by electrical tests, but 10.8% showed 
prolonged anesthesia and only 2 necrosis of the root. In a similar study 
of the teeth with electric currents, Dalnn 20 found complete anesthesia up 
to 6 months and hyposthesia up to 9 months. Both Dalnn and Schmidt 
note that the state of anesthesia is in no way related to the vitality of 
the tooth, which is dependent on its blood supply. While damage to 
the dental nerves may not be entirely avoided, they may be reduced 
to a minimum by following the suggestion of Ehrhardt 28 who advises 
a high incision and removal of as little bone as possible when approach- 
ing the floor of the antrum along the facial wall. 

The External Fronto-ethmo Sphenoid Operation. The conceded 
poor results following intranasal surgery of chronic polypoid and suppur- 
ative disease of the ethmoid, sphenoid, and frontal sinus has caused 
renewed interest in various types of radical operations from an external 
approach upon these sinuses. There continue to appear a large number 
of papers bearing mainly on the technical aspects of the Lynch, Ferris 
Smith, or Sewall types of the external ethmo-spheno-frontal operation. 
The. whole consensus of opinion is in agreement with Futch M who 
advises a thorough trial of all less radical measures before resorting to 
this rather formidable procedure. He found that 4 of 6 patients with 
asthma evidenced improvement and 4 allergic patients were also defin- 
itely benefited. Bryant 10 reports good results in 28 cases. He performed 
these upon patients with extensive involvement in which there was a 
failure after intranasal surgery. He noted the occurrence of 3 cases 
of diplopia, lasting from 1 to 3 months. Wagner 101 and Daito 21 also 
favor the procedure and McN aught 68 .admits that the radical operation 
may fail through the constriction of the naso-frontal opening and 
through the presence of pathologically involved peri-orbital ethmoid 
cells. Finally, Proetz 80 cautions against operations of this type that 
irow the sinuses into the general nasal cavity as the effect of too much 
fur m desiccating the delicate ciliated epithelial lining. Luongo, 66 
owarth, 1 and McNaught 68 give excellent presentations of the tech- 
mca execution of the operation and Yates 105 describes a skin incision 
tuat minimizes the resultant scar. * 

Intracranial Complications. Meningitis. In an extensive and thor- 
0u g. P 1 ese _ntation of the subject of the pathways of infection in rhino- 
bemc meningitis, Jacobsgaard 47 reports on the histologic examination 
n l , ssues °\ patients dying of a rhinogenic meningitis in whom no 
c sa operation was performed, thus leaving tissue for study intact, 
ound that the perineural lymphatics of the olfactory nerves and 
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localized osteomyelitis of the sinus structures contiguous with dura 
were the two important means of transmission. More light as to the 
possible role of the lymphatics of the frontal sinus in the extension 
of infection into the cranial cavity has been thrown by the work of 
Chiara and his associates 15 who were able to demonstrate the diffusion 
of colloidal thorium from the frontal sinuses to the meninges, the sulci, 
and the convolutions of the brain by both histologic and radiologic 
studies. Kramer and Som 5S report 10 cases of meningitis secondary to 
sphenoid infection. Pain in the occiput radiating to the temples and 
down the spine and the positive result of a sphenoid sinus irrigation 
aid in establishing the etiologic diagnosis of the meningitis. The authors 
advise intranasal exenteration of the affected sinus. Four cases recov- 
ered, 3 spontaneously and 1 after surgery. As the spinal fluid count 
in the recovered cases was never high, and no bacteria could be demon- 
strated a true diagnosis of suppurative meningitis in these cases could 
not be maintained. In the other cases reported bacteria were found in 
the spinal fluid and were associated with the fatal outcome. Field and 
Rogers 30 report a child dying of a meningitis which at postmortem dis- 
closed a suppurative sphenoiditis. A new method of drainage of the 
basal cistern by way of the palate and sphenoid in the treatment of 
meningitis is advocated by Smith. 91 He utilizes a drill in perforating 
through the sphenoid bone and exposing the dura, which is opened to 
drain the basal cisterna. 

Brain Abscess. Two fatal cases of subdural abscess of the frontal 
lobe are reported by Courville. 17 The preceding frontal sinus infection 
was undiagnosed in life and found at autopsy. The presence of contra- 
lateral Jacksonian attacks is a significant sign and should lead to the 
investigation of the sinuses as a possible source of the infection. Hoge 42 
-reports 2 cases of brain abscess secondary to sinus infections after 
swimming. One case in which signs and symptoms of cerebral involve- 
ment were slow in appearance, after a period of a month, surgical drain- 
age was followed by a cure. In the other case a rapid course was evident, 
which resulted in death. The slow progress of the recovered case un- 
doubtedly permitted encapsulation of the abscess to occur, with result- 
ant success in drainage. Atauz and Dodds 6 report a slow developing 
rhinogenic frontal lobe abscess characterized by persistent headache 
and relative bradycardia. Surgical drainage was successful. Cava- 
naugh 11 reports a case of frontal lobe abscess which was operated after 
a period of time and successfully drained. Piquet and Delcoux 77 report 
a fatal case of frontal lobe abscess in which death was caused by the 
presence of secondary daughter abscesses in spite of adequate drainage 
of the primary abscess. 

Osteomyelitis. In a thorough consideration of the subject, including 
a histologic study of 3 cases, Mosher 73 found that the marrow spaces 
frequently contained small abscesses and that the infection spread by 
the way of the diploic veins and the inner surface of the bone. He found 
edema of the overlying soft tissues to be the most reliable guide as to 
the extent of the bony involvement and that it also antedates the 
appearance of Roentgen findings by several days. He advocates wide 
excision well into the healthy bone, Jones, 10 Podesta and Carrascossa, 79 
and Alonso, 1 also report several cases of osteomyelitis recovering after 
radical wide excision recommended by Mosher. Two fatal cases are 
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reported by Delcoux, Patoir and Bedrine.- 3 These preceding cases were 
mainly complications of suppurative frontal sinus disease and many 
gave a history of onset after swimming. Lennon reviews 91 cases or 
osteomyelitis of the frontal bone gleaned from the literature, and finds 
that the staphylococcus is the most predominating organism, Me ounci 
that young adults were mainly affected. He states that the infection 
travels by way of the diploe and is far in advance of the Roentgen 
findings. Clevenger 16 reports a fatal case originating in the ethmoid 
sinuses and Tamura 38 reports 2 cases of osteomyelitis of the upper jaw 
in infants that manifested themselves clinically by swelling of the face 
and eyelids. Recovery followed incision with removal of the sequestrum. 

Ocular Complications. Snellman, 95 in a review of sinus infections 
observed at the University of Helsingfors over a period of 10 years, 
found an incidence of orbital complications in 3%. Periostitis and 
subperiosteal abscess were the most frequent, and the most common 
offending sinus was the ethmoid. The infective organism in most cases 
was the streptococcus. The treatment consisted in incision and evacua- 
tion of the abscess and opening of the offending sinus. The periostitis 
was treated successfully by conservative measures. An extensive study 
of the anatomical and general findings in rhinogenic orbital disease 
was presented by Cordierlein, Coulouma and Van Varseveld. 12 They 
classify the various complications as those arising from the anterior 
group of sinuses producing lid inflammations, dacryocystitis, phlegmon 
and muscular paresis; those arising from the posterior group producing 
optic neuritis, ocular nerve palsies of the third, fourth and sixth nerve, 
and neuralgias of the sphenopalatine or trigeminal nerve. Sargnon 88 
similarly describes anterior or palpebral complications of the orbit and 
states that they are rather benign, superficial, arising from acute fronto- 
ethmoid infections, yielding to a palliative management or simple 
external incision. The posterior or retro-orbital infections are deep 
seated and more serious and require surgical intervention. In a series 
of 38 cases of orbital infection reviewed by Burger 11 there was recovery 
in 35 and 3 deaths due to meningitis in 2 cases and brain abscess in the 
remaining one. He notes the tendency for spontaneous regression in 
young children. A number of authors, among them Djacos, 25 Flachs, 32 
and Terrien" report similar cases. 

There is a large number of contributions dealing with the relation 
of visual disturbances and retrobular neuritis as a consequence of sinus 
disease. As in past years many such cases have been reported in which 
there was recovery in vision following sinus surgery, in spite of the fact 
that evidence of lesions in a sinus was inconsequential or absent. In 
a case associated with poor vision, Halphen and Coussieu 33 were enabled 
to effect a return of visual function after opening the sphenoid and 
ethmoid sinuses in which no pathologic changes could be noted. He 
was unable to determine whether the restoration of vision was due to the 
effect of the local anesthesia, the relief of vascular stasis, by the bleeding 
attendant to the operation, or some other undetermined cause. Koch 
and Me C ready 51 feel that Roentgen evidence of slight haziness of the 
ethmo-sphenoid may indicate a hyperplasia which may be the cause 
o the visual disturbance. Rainey 82 reports a case of rapidly developing: 
blindness cured by sinus exenteration during which nothing but a 
congested mucosa was found. Persky, 78 Genet, 35 and Durando 26 are 
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but a few of the many others that report similar experiences. The most 
common explanation of the effects is that it is due to local depletion by 
bloodletting, or improvement of circulation in the optic nerve by the 
use of the local anesthetic or increased aeration of the sinuses. In many 
cases in which failure of vision to return was noted, multiple sclerosis 
developed at some subsequent time. 


M. R. Guttman, M.D. 
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A Simple Synthesis o£ Citrulline. Alton C. Kurtz (Laboratory of 
Physiological Chemistry, University of Pennsylvania). A new and 
superior method has been developed which permits the synthesis of 
citrulline. in good yields directly from ornithine without the tedious 
intermediate preparation of ornithuric acid, a-monobenzoyl ornithine 
and a-monobenzoyl citrulline. The method is based upon the ability 
of the cupric ion to mask the a-amino groups when chelate compounds 
are formed with ornithine and citrulline. 


Ornithine monosulphate, easily obtained by the hydrolysis of a-carb- 
amyl arginine, is converted into its copper complex. To a concentrated 
aqueous solution of this chelate compound an excess of urea is added 
and the mixture is heated in a sealed tube at 100° C. for several hours. 
I lie insoluble citrulline copper is precipitated. This is thereafter 
decomposed by hydrogen, sulphide in the usual manner to give 65 to 
1 per cent of the theoretical amount of citrulline, calculated from the 
ornithine monosulphate taken. The further use of chelate formation 
in organic syntheses is suggested. 
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Relative Effectiveness of Neutron Rays and Roentgen Rays on 
Various Cells of the Same Organism. R. E. Zirkle and I. Lampe 
(Johnson Foundation, University of Pennsylvania, and Department of 
Radiology, University of Michigan). Earlier experiments* on the com- 
parative effectiveness of neutron rays have shown: (a) That for at 
least some cells the effectiveness of the neutrons, per unit of tissue 
ionization, is greater than that of Roentgen rays; (b) that the relative 
effectiveness of the two radiations is sometimes quantitatively different 
from organism to organism. 

The present experiments extend the observations to different cells 
of the same organism. The effectiveness of the neutrons relative to 
Roentgen rays is greater for Drosphila eggs 3.5 hours old than for 
similar eggs 1 hour old. Likewise, in studies on wheat seedlings, the 
neutron : Roentgen ray ratio of effectiveness is greater for the root than 
for the shoot. Therefore it can be concluded that the relative suscepti- 
bility of different cells in the same organism is not the same for neutron 
rays as for Roentgen rays. 


The Double Innervation of Striated Muscle. John B. Gatlor (Mar- 
ine Biological Laboratory, Woods’ Hole, and Johnson Foundation and 
Institute of Neurology, University of Pennsylvania). Opinion is divided 
as to the presence and nature of a double innervation to striated muscle. 
Physiologists generally believe that motor effects produced by the 
stimulation of the autonomic component are due to intramuscular vas- 
cular change. Boeke and his followers have adduced evidence pointing 
to an autonomic supply ending hypolemmally on the muscle fibers. 
Hinsey among others has failed to repeat Boeke's work and has objected 
to Boeke’s interpretation on technical grounds. The present investiga- 
tion was carried out on the striated muscle of the swim bladder of the 
sea robin and gives a new aspect to the problem. Sections impregnated 
by the Bielschowsky technique showed that the muscle had a double 
motor innervation: a somatic type traceable from large medullated 
nerves entering the muscle substance to motor terminations and an 
autonomic type arising from ganglia within the muscle. It is possible 
to see a ganglion cell with its axon giving rise to a motor ending all 
within the one microscopic field. Therefore the innervation of the 
muscle is autonomic and somatic. If, as Hinsey believes, a single 
muscle fiber cannot be innervated from these two different sources, two 
different types of muscle fiber have to be postulated according to the 
source of innervation. Since there is no histologic reason for such a 
differentiation here, since each fiber has 6 or 7 simple endings, and 
since the ganglionic content of the muscle is small as compared with 
the somatic supply, an autonomieally innervated fiber is believed to 
receive also a somatic innervation. Although this conjecture has not 
yet been confirmed by the direct observation of both types of ending 
on the one muscle fiber, the view held by Boeke appears to fit the facts 
of the innervation of this particular muscle. 

* Zirkle, R. E-, AebersoUl, P. C.. and Dempster, E. It.: Am. J. Cancer, 29, 5 SO. 
1937; Lawrence, J. H., Aebersold, P. C., and Lawrence, E. O.: Occasional Publ. 
Am. Assn. Advancement of Science, 4, 215, 1937. 
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A Consideration of Shock in the Normal and Completely Sympathec- 
tomized Dog. N. E. Freeman, A. E. Schecter, S. A. Shaffer and 
H E Holling (Harrison Department of Surgical Research, Uni versa y 
of Pennsylvania). A condition of shock was produced m normal dogs 
by means of hemorrhage. This condition was characterized by hemo- 
concentration, failure to respond to blood transfusion and chaiac tens tic 


pathologic changes in the tissues. 

After total sympathectomy, even though the blood pressures were 
reduced to a lower level, for a longer period of time, shock was not 
produced. Dilution of the blood took place, there was prompt and 
beneficial reaction to blood transfusion and similar pathologic changes 


in the tissues did not occur. 

The sympathectomized dogs, however, were unable to tolerate as 
large hemorrhages as the normal dogs. The blood pressure also fell to 
a lower level at an earlier period than in the normal dogs. 

The difference in reaction of normal and sympathectomized dogs to 
hemorrhage was correlated with the peripheral blood flow. In the 
normal dog as the blood pressure was reduced by hemorrhage to 70 mm. 
of mercury the blood flow was reduced below 2 cc. per minute. In the 
sympathectomized dogs, at the same level of blood pressure, the blood 
flow was above 2 cc. per minute. 

In 2 normal dogs which recovered, although the blood pressure was 
reduced to between 60 and 80 mm. of mercury, the blood flow continued 
above 2 cc. per minute. It was our impression that the absence of 
fear in these dogs predisposed them to recovery. 

Vasoconstriction in the presence of hemorrhage, gives preferential 
treatment of blood supply to the vital centers, the heart and the brain. 
In the sympathectomized dog, such preference is lost. All the tissues 
of the body are accorded the same treatment. As long as the vital 
centers receive sufficient blood supply, all the tissues of the body 
probably receive an adequate amount of circulation and the condition 
of shock is prevented. 
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